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BASH Awareness
Annual Training


NAS Whidbey Island


2 Nov 22







BASH for ALL


• What it is


• Why it’s important


• How to report wildlife sightings


2 Nov 22







What Is BASH?


• Bird/Animal Aircraft Strike Hazard


• When an aircraft strikes a bird or other animal, also referred to as 
Wildlife Strikes







Why Is It Important?


• Wildlife strikes cost millions of dollars to aviation every year
• Estimated at $328 million to civil aviation in the United State in 2021*


• $59.5M (FY21), $143.9M (FY22) to Navy/Marine Corps aircraft †


• At least 301 people have died from BASH incidents worldwide*


• Wildlife strikes on active runways present a FOD hazard to aircraft


• Knowing when and where the strike occurred and what type of 
animal was involved can help us assess risk for aircrews and 
implement mitigation strategies to reduce the risk


*Information from Bird Strike Committee USA meeting July 2022 and 


FAA Wildlife Strikes to Civil Aircraft in the United States, 1990-2021 (June 2022)


† Chief of Naval Air Forces (CNAF) BASH Board







Common Animals on Ault Field







What Are We Doing About BASH?


• NAS Whidbey Island has two dedicated USDA personnel to manage 
wildlife on the airfield: One wildlife biologist, one wildlife technician 
• Several Airfield Services personnel are trained members of the 


Wildlife Detection and Dispersal Team (WDDT) to assist USDA personnel


• We monitor the species and locations of wildlife and use various 
measures to reduce the impact of wildlife to aircraft and aircrews
• Harassment, live trapping, other means


• Working to get animal resistant fencing installed


• Continually assessing the habitat on the airfield and working to make 
it less attractive to wildlife







What Can You Do?


• Report all wildlife strikes with as much detail as possible, as soon as 
possible


• Report wildlife sightings on the airfield
• If you have an ELMR radio, contact Ground to report it immediately


• Where you saw the animal, type and number of animals, direction of travel


• If calling or emailing, include date and time of sighting


• Make your space less inviting to wildlife
• Keep hangar doors closed to reduce birds nesting and roosting inside


• Contact USDA if you notice birds nesting in your hangar


• Keep trash/food waste picked up and trash cans/dumpsters closed


• Do not feed wildlife, especially near the flight line







Resources


• USDA Wildlife Biologist  
@usda.gov


• USDA Wildlife Technician  
@usda.gov


• Base ASO LCDR              
@us.navy.mil


• Operations Duty Officer, 360-257-2681
• ELMR Radio Call Sign “Whidbey One”
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Questions?







Intermission


• If your unit does not own or maintain aircraft, you are free to go.


• Maintainers and aircrew please remain for the next portion.







BASH for Maintainers


• How to recognize a bird/animal strike after a flight
• Reported by pilot/aircrew
• Obvious damage to aircraft without an explanation (possible strike)
• Blood and body tissues (“snarge”), feathers or other remains 
• Anything that looks odd.  Unless you can positively ID it as man-made (grease, 


sealant, etc.), take a sample


• Who to notify of bird/animal strike
• Aircrew who last flew aircraft  ¤ to recount their route of flight and possible strike location


• Maintenance Control  ¤ to order special inspections and notify chain of command/SDO


• ASO  ¤ to report the strike and submit the remains (and verify COC is aware of strike)


• ODO (if not previously reported to ATC)  ¤ to initiate FOD sweep if necessary


• Why this is important to complete
• Identifying that a strike occurred and the type of animal can help us properly assess 


risks and find mitigation strategies
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Collecting Remains—Cardinal Rules


• Rule #1 Use ONLY rubbing alcohol (ethyl/ethanol), NO bleach or other 
chemicals.  Avoid using water if possible. 
• Use a clean, dry wipe alcohol is not available


• Rule #2 Pluck feathers, DO NOT CUT!


• Rule #3 Use a different bag for different impact points being sampled.
• Mark location where each sample is taken from on the bag.


• Rule #4 Make sure the sample is dry before SEALING the bag.


• The following slides cover the sample collection process
• The full presentation is available upon request (your ASO should have it)







Types of Strike Samples
• Full Body Type:


• Includes complete 
body or virtually 
complete body (head, 
most of torso, at least 
one wing, and at least 
one leg)


• Are generally found on 
or near runway


• Full Body Photo 
Submission:


• Collect entire carcass 
initially, photograph 
following parts of 
carcass. Place 
something of known 
size in photos. Ruler is 
best. Photos may cover 
more than one body 
part. Photos should 
include:


• Head and beak


• Back


• Belly


• Top and underside 
of wing


• Tail


• Feet


• Submit photos as part 
of RMI submission by 
adding photo/s to 
Manage BASH Files tab


• Keep body with RMI 
number in freezer until 
ID from photos is 
confirmed


• Once confirmed, 
discard carcass in 
appropriate manner


Examples on how to correctly stage photos for RMI insertion







Types of Strike Samples


• Full Body Feather Submission:


• If Photo ID by Smithsonian was not possible and 
further analysis is required.


• Thaw out carcass that you have in freezer.


• Once unfrozen, pluck (or pull-out) but do not cut, 
feathers from several areas of the body like the 
photo.


• Collect feathers from the tail, wing, breast, back, and 
head.


• Include additional feathers that have strong colors 
and patterns. 


• Do not clean off any flesh or blood that may remain 
attached to feathers.


• Dry feathers and bag in poly bag and ship to 
Smithsonian for ID.


• Properly discard the rest of the carcass.







Types of Strike Samples
• Blood, flesh, feather remnants:


• Collect feathers, trying to gather many 
samples of different types as possible. If 
only a few collect all of them. Place in poly 
bag.


• Use alcohol wipes or paper towel and 
alcohol solution to wipe up blood/tissue 
sample and place in poly bag


• Blood only:
• Use alcohol wipes or paper towel and 


alcohol solution to wipe up blood/tissue 
sample and place in poly bag


• Dry out all samples before sealing and shipping 
to Smithsonian to prevent fungal/bacterial 
growth and sample spoilage. 


• Enter Strike into RMI


• Include RMI Shipping Sheet with shipment.


Blood, flesh, and feathers


Blood only snarge







How to take a Snarge Sample


1. Find the Snarge 2. Spray with 70% Alcohol 3. Wipe with Paper Towel 4. Verify Snarge on Towel


5. Place Towel in Poly Bag
6. Let Paper Towel Dry-out 
before shipping


7. Enter Strike into RMI


8. Ship ASAP 
include RMI 
Shipping 
Sheet







Questions?







Intermission


• Maintenance personnel are free to go.


• All aircrew please stay for remainder of brief.







BASH for Aircrew


• Hazardous species in our area


• Altitudes and flight regimes where most bird strikes happen*


• Seasonal changes


• Mitigate strike potential


*Information from Bird Strike Committee USA meeting July 2022 and 


FAA Wildlife Strikes to Civil Aircraft in the United States, 1990-2021 (June 2022)


Note that information is from Civil and General Aviation reports and numbers have been combined 
and averaged for this brief
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Hazardous Species at Ault Field


• Year-Round
• Black-tailed Deer


• Large mammal, 130-200 lbs


• Coyote 
• Medium mammal, 15-46 lbs


• Bald Eagle
• Large raptor, 9.5 lbs


• Red Tail Hawk
• Raptor, 2.5 lbs


• Northern Harrier
• Low-flying raptor, 12-19 oz


• Songbirds/Shorebirds (various)
• Low-flying, sometimes flocking


• Seasonal
• Swans (November-February)


• Trumpeter- 23 lbs


• Tundra- 13.7 lbs


• Geese 
• Year-round, more here in fall


• Canada- 9.8 lbs


• Snow- 7.4 lbs


• Ducks/other Waterfowl
• Varies, < 1 lb-4 lbs


• These large birds often fly in formation


• Impacting a group of heavy birds can be 
catastrophic







Where Do Most Strikes Occur?
Phase of Flight
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Where Do Most Strikes Occur?
Altitude


• 72% of strikes occurred at or below 500’ AGL
• Approach phase is majority of all bird and bat strikes


• 40% of strikes occurred at ground level
• Takeoff run and landing rollout


• Biggest birds are typically between 500’-3,500’ AGL
• Smaller birds are majority of strikes below 500’


• Many big birds are below 500’ while hunting


• Larger birds tend to cause more damage than smaller birds
• Flocks of small birds can still inflict severe damage


• Dolbeer’s Rule: Above 500’ AGL, for every 1,000’ of altitude GAIN, the 
probability of strike DECLINES by 34%! Higher altitudes are generally safer!
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Seasonal Effects


• Ault Field is under the Pacific Flyway used by many migratory birds
• Fall migration typically October through November


• Spring migration typically March through April


• Migration varies due to climate and weather patterns 


• Resident waterfowl present year-round may show a seasonal increase 
in population due to migratory individuals
• Typically reside at Cranberry Lake and migrate down to coast during morning 


twilight, along runway 14 approach path, turn east toward runway 25 
approach and spend the day feed between The Farm Stand and Dugualla Bay.


• The opposite path is typically flown at evening twilight to return for roosting.


• Predominant species observed is Trumpeter Swan (very large bird)







Seasonal Effects


• Image does not depict 
overall numbers of birds 
transiting, but the 
“observed mass” due to 
the large size of species 
observed during the 
months of Oct-Dec


• Overwintering birds 
contribute to the 
population observed until 
the spring migration







Seasonal Effects


• Generally, more strikes occur during the summer months
• Average of 6-12 reported per month, with a marked increase in bat strikes


• Beginning early fall (typically October), may see dense flocks of 
European Starlings numbering in the thousands on the airfield
• Average weight around 3 ounces x number of birds in flock = a lot of mass 







Mitigation Strategies


• Minimize time in high risk flight regimes and altitudes
• Climb out and descend through 0’-3,500’ AGL as quickly as possible


Approach airspeeds limit this ability


VFR tower/break patterns are entirely within this envelope


• Avoid flying through areas of high bird density (runway 25 and 14 
approaches during fall/winter months)
We cannot control winds to pick a better runway, but…


When conditions permit, request runway 7 or 32


• Schedule ops to avoid peak bird activity (twilight hours)
Ops should look at BMNT and EENT when writing the flight schedule







BASH Reporting


• If you believe you may have struck a bird or animal, let ATC know
• If you have a malfunction or emergency, they will help clear airspace around 


you and get a clear deck for you


• If you believe you may have struck an animal on or above the runway, 
let ATC know immediately
• The runway will need to be swept for remains (FOD hazard)


• We have procedures to search for and collect any remains, document the 
location, and provide information to your ASO for reporting


• You will be asked if you require assistance; we’re here to help


• If you see animals on the airfield, let ATC know immediately
• We will dispatch USDA or WDDT to disperse the wildlife







Questions?
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Monthly Report 
USDA Wildlife Services – U.S. Navy Interagency Agreement for BASH Assistance 


 
Reporting	Period	 Naval	Installation(s)	 WS	Point	of	Contact	
April 2020 NASWI  


 
 


Potential BASH Issues/ Hazards expected for the upcoming month: 
 
Waterfowl abundance and observations have been minimal in recent weeks in the 23‐barrier ditch and the ditches around the RSL. A few small groups of geese 
continue to occasionally transit over the airfield, but there does not appear to be any pattern to the movements. Coyote activity and sightings have remained 
occasional in recent weeks and efforts continue to reduce the population. USDA has removed thirteen coyotes since the beginning of CY 2020, three in April. 
Shorebird activity has been less this month with only occasional occurrences on the RWY 07 end/Bravo. Raptor trapping efforts continued this month, April was 
a steady migration period for raptors on the airfield. Raptor activity in the last few weeks has dropped off significantly, as birds begin to sit on nests and 
migration has winded down. Two deer were removed from the airfield this month that had been observed several times near 23 barrier ditch/R32. Additional 
deer may be removed if they are deemed a hazard to airfield safety. An active eagle nest has been observed just off the airfield north of R25. Efforts are 
underway to address this serious risk to aircraft/eagle safety as multiple incursions of R25 and R14 have been recorded. Extra caution should be taken when 
flying in these areas.  
 
General Accomplishments and items of interest: 
 
‐Trapped and relocated 11 raptors (1 Great Horned Owl, 7 Red‐tailed Hawks, 3 American Kestrels) 
‐Removed two deer 
‐Removed three coyotes 
 
Information/Communication/Training: 
N/A 
Hazard Evaluation and Monitoring: 
 
Point Count surveys are conducted at least once a month. These surveys occur at five locations (PAR Site and near the end of each runway). Transect surveys 
occur every morning during BASH sweeps that cover both runways, Taxiways Delta/Bravo and the 23 Barrier ditch. Opportunistic surveys while working on the 
airfield are on ongoing throughout the day. 
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Table 1.  Wildlife observed at NASWI airfield during April 2020. 


 


Guild/Species Observations Strikes Damage
Blackbirds
Eurasion Starling 12


Corvids
American Crow 39
Common Raven 2


Gulls
GWGull 24


Mammals
CBT DEER 9
COYOTE 8


Raptors
American Kestrel 10
Bald Eagle 91
Northern Harrier 65
Osprey 4
Rough‐legged Hawk 1
Red‐tailed Hawk 178
Turkey Vulture 8


Shorebirds
Black‐bellied Plover 218
SANDPIPER 10


Songbirds
SWALLOW 194


Upland
QUAIL 9


Waders
GBHE 1


Waterfowl
Buffledhead 15
Canada Goose 421
Cinnamon Teal 8
Common Merganser 4
DUCK Unknown SPP 7
Gadwall 43
Green‐winged Teal 4
Mallard 110
Ring‐necked Duck 12


Grand Total 1507 6 reported(not submited?/unidentified) one (info not in WESS at this time)
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Hazard Mitigation: 
Lethal control of wildlife will occur when all non‐lethal measures prove in effective. 


Table 2. Wildlife dispersed or removed by WS at NASWI, April 2020. 


 


 


Guild/Species Dispersed Removed Relocated
Corvids
American Crow 32
Common Raven 2


Gulls
GW Gull 19


Mammals
CBT DEER 6 2
COYOTE 4 3


Raptors
American Kestrel 2 3
Bald Eagle 65
Great Horned Owl 1
Nothern Harrier 27
Osprey 3
Rough‐legged Hawk 2
Red‐taield Hawk 127 2 7
Turkey Vulture 5


Shorebirds
Black‐bellied Plover 203
Long‐billed Curlew 3
SANDPIPER 10


Waterfowl
Bufflehead 12
Cananda Goose 6 1
Cinnamon Teal 6 2
Gadwall 38 5
Green‐winged Teal 5 1
Mallard 100 9
Ring‐necked Duck 12


   Common Merganser 2
Total 691 25 11
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Nest and eggs removed/ destroyed by WS to include methods: 
N/A 
Habitat Management: 
N/A 
Needs/Challenges: 
Active Bald Eagle nest just north of R25 
General Recommendations: 
Closely monitor migration activity and presence of large species of hazardous wildlife. 
 


Recommendation 
Date 


Recommended 
(dd mm yyyy) 


 
 


Discussedat 
WHWG ? (Y/N) 


State of Recommendation 
(e.g., at NR for permitting, awaiting funding, 


denied, scheduled for date X, etc.)  


Reasons for Status 
(e.g., permit required, can’t be done, 


no money this FY) 
Result 


Long Term           


Short Term           


 
NOTE: 


(b) (5)
(b) (5)







    Page 5 of 5 
  


The Terminal BASH freezer is for bird remains found on the airfield and runway. The freezer is not be used for the storage of squadron remains or remains 
found off NASWI airfield. If a dead or injured eagle is found outside airfield environment Washington State Department of Wildlife should be contacted 
immediately, at (360)902‐2200. 
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Section B - Supplies or Services and Prices 
 
 
 


ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT 
0002  1 Project $145,379.51 $145,379.51  
 IGF::OT::IGF X024 16269184, A1_G_FY19_Remove Trees and Shrubs on 


FFP 
Clear and cut above ground vegetation in Primary Surface and Clear Zone 1 areas 
on the airfield of Naval Air Station Whidbey Island (NASWI), to comply with 
NUFC 3-206-1 Airfield and Heliport Planning and Design Manual which 
prescribes criteria for safe standards on all DOD military facilities in the US 
FOB: Destination 
PURCHASE REQUEST NUMBER: ACQR5725612 
PSC CD: S208 
  


 


   
  
 
 NET AMT $145,379.51 
 
    


                   
 
 
 


ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT 
000201     $0.00  
 FUND ACRN AA 


FFP 
Funding Doc. No. N0062019RC0402B Customer ACRN: AA 
MILSTRIP: N0062019RC0402B 
  


 


   
  
 
 NET AMT $0.00 
 
 ACRN AA 


CIN: 000000000000000000000000000000 
 


 $145,379.51 
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Section C - Descriptions and Specifications 
 
STATEMENT OF WORK 
The Proposal from Skookum Contract Services dated 7/2/2019 to include all labor, equipment, and materials to 
accomplish the scope of work, in accordance with the RFP dated 6/5/2019 are hereby incorporated into the contract. 
 
SOW: 
 
Objective: 
Clear and cut above ground vegetation in Primary Surface and Clear Zone 1 areas on the airfield of Naval Air 
Station Whidbey Island (NASWI), to comply with NUFC 3-206-1 Airfield and Heliport Planning and Design 
Manual which prescribes criteria for safe standards on all DOD military facilities in the US.   
 
 
 
Site Analysis: 
Brush, trees and shrubs within runway clearance areas pose hazards to aircraft at NASWI.   
 
 
General Requirements: 
1. Estimated Period of Performance: 120 days. 
2. Work is requested to start, 1 September, 2019.  Work is scheduled to end, 31 December, 2019. 
3. All work must comply with the following references and standards: 


3.1. Contractor must provide Quality Control reports.  Reports must address the quality and status of ALL 
definable features of work and related safety provisions.   


3.2. The Regional Facility Services Contract (RFSC) Annex 0200000 Management and Administration, 
Specification Item: 2.15.2 Non-pre-priced Task Work. 


3.3. The RFSC Contract Annex 0200000 Management and Administration, Specification Item: Contractor 
Safety Program 2.9.  The Contractor’s safety program shall comply with all safety standards 
identified in the EM 385-1-1 – U.S. Army Corps of Engineers Safety and Health Requirements 
Manual, Public Law 91-596 – Occupational Safety and Health Act, and other Federal, State, and local 
regulations and instructions. 


3.4. Follow Contract Accident Prevention Plan 2.9.1 (APP) and provide the Activity Hazard Analysis 
(AHA) per Contractor Safety Program 2.9.2 for all site and task specific work activities and submit 
for Government review and acceptance. 


4. Work is to be done on active airfield.  Critical requirements include but are not limited to changing 
security requirements, active flight operations and schedule coordinated with AIROPS. 


5. Access restrictions and limitations to work areas may occur. Base Security/Air Ops may issue barrier gate 
keys for daily use. 


 


 


Scope of Work: 
1. Contractor shall provide all equipment, labor and material necessary to clear 13.4 acres (584,249 Sq. Ft.) 


of identified area of brush, shrubs and small trees up to 10” in diameter. 
2. Trees will be cut at the base and shall be chipped up to be left in place.  Stump grinding and digging is not 


permitted.  
3. Clear brush, shrubs and trees as close as practical to ground level.  Chipping may be left in place.  
4. Contractor will not disturb ground by driving equipment on soft terrain.  
5. Comply with station, local state, and federal environmental regulations, as applicable.  
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Prior to Commencement of Services: 
1. Provide site and task specific Accident Prevention Plan (APP) and Activity Hazard Analysis (AHA). 
2. Contractor is to verify actual SF to be serviced. 
 
 
 
 
For payment instructions, please use the following 
link:https://www.acq.osd.mil/dpap/dars/pgi/pgi_htm/PGI204_71.htm#payment_instructions 
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Section E - Inspection and Acceptance 
 
 
 
 
INSPECTION AND ACCEPTANCE TERMS 
 
Supplies/services will be inspected/accepted at: 
 
CLIN  INSPECT AT  INSPECT BY  ACCEPT AT  ACCEPT BY  
0002  Destination  Government  Destination  Government  
000201  N/A  N/A  N/A  N/A  
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Section F - Deliveries or Performance 
 
 
 
 
DELIVERY INFORMATION 
 
CLIN  DELIVERY DATE  QUANTITY  SHIP TO ADDRESS  DODAAC / 


CAGE  
          
0002  31-DEC-2019  1  NAVFAC NORTHWEST (SHIP TO) 


INSPECTOR OF RECORD 
PWD WHIDBEY ISLAND 
FACILITIES ENGINEERING AND 
ACQUISITION DIVISI 
1115 W LEXINGTON DR. BLDG 103 
OAK HARBOR WA 98278-3500 
360-257-6500 
FOB:  Destination  


N44254  


          
000201  N/A  N/A  N/A  N/A  
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Section G - Contract Administration Data 
 
 
 
 
ACCOUNTING AND APPROPRIATION DATA 
 
AA: 1791804 52FA 254 00520   056521 2D FXH2EY  
COST CODE: 62019RC0402B  
AMOUNT: $145,379.51  
        
ACRN  CLIN/SLIN  CIN  AMOUNT  
        
AA  000201  000000000000000000000000000000  $145,379.51  
  
 
CLAUSES INCORPORATED BY FULL TEXT 
 
 
252.232-7006 WIDE AREA WORKFLOW PAYMENT INSTRUCTIONS (DEC 2018) 
  
 
(a) Definitions. As used in this clause— 
 
“Department of Defense Activity Address Code (DoDAAC)” is a six position code that uniquely identifies a unit, 
activity, or organization. 
 
“Document type” means the type of payment request or receiving report available for creation in Wide Area 
WorkFlow (WAWF). 
 
“Local processing office (LPO)” is the office responsible for payment certification when payment certification is 
done external to the entitlement system. 
 
“Payment request” and “receiving report” are defined in the clause at 252.232-7003, Electronic Submission of 
Payment Requests and Receiving Reports. 
 
(b) Electronic invoicing. The WAWF system provides the method to electronically process vendor payment requests 
and receiving reports, as authorized by Defense Federal Acquisition Regulation Supplement (DFARS) 252.232-
7003, Electronic Submission of Payment Requests and Receiving Reports. 
 
(c) WAWF access. To access WAWF, the Contractor shall— 
 
(1) Have a designated electronic business point of contact in the System for Award Management at 
https://www.sam.gov; and 
 
(2) Be registered to use WAWF at https://wawf.eb.mil/ following the step-by-step procedures for self-registration 
available at this web site. 
 
(d) WAWF training. The Contractor should follow the training instructions of the WAWF Web-Based Training 
Course and use the Practice Training Site before submitting payment requests through WAWF. Both can be 
accessed by selecting the “Web Based Training” link on the WAWF home page at https://wawf.eb.mil/. 
 
(e) WAWF methods of document submission. Document submissions may be via web entry, Electronic Data 
Interchange, or File Transfer Protocol. 
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(f) WAWF payment instructions. The Contractor shall use the following information when submitting payment 
requests and receiving reports in WAWF for this contract or task or delivery order: (N4425518D5009, 
N4425519F4335). 
 


(1) Document type. The Contractor shall submit payment requests using the following document type(s): 
 
(i) For cost-type line items, including labor-hour or time-and-materials, submit a cost voucher. 
 
(ii) For fixed price line items -  
 
(A) That require shipment of a deliverable, submit the invoice and receiving report specified by the Contracting 
Officer. 
 
 
(B) For services that do not require shipment of a deliverable, submit either the Invoice 2in1, which meets the 
requirements for the invoice and receiving report, or the applicable invoice and receiving report, as specified by the 
Contracting Officer. 
 
_________Navy Construction/Facilities Management Invoice_____________________________ 
 
(iii) For customary progress payments based on costs incurred, submit a progress payment request. 
 
(iv) For performance based payments, submit a performance based payment request. 
 
(v) For commercial item financing, submit a commercial item financing request. 
 
(2) Fast Pay requests are only permitted when Federal Acquisition Regulation (FAR) 52.213-1 is included in the 
contract. 
 
[Note: The Contractor may use a WAWF “combo” document type to create some combinations of invoice and 
receiving report in one step.] 
 
(3) Document routing. The Contractor shall use the information in the Routing Data Table below only to fill in 
applicable fields in WAWF when creating payment requests and receiving reports in the system. 
 


Routing Data Table* 


Field Name in WAWF Data to be entered in WAWF  


Pay Official DoDAAC  N68732  


Issue By DoDAAC  N44255 


Admin DoDAAC**  N44255 


Inspect By DoDAAC N44254 


Ship To Code  N44254 


Ship From Code  N/A 


Mark For Code  N/A 


Service Approver (DoDAAC)  N44254 


Service Acceptor (DoDAAC)  N44254 
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Accept at Other DoDAAC  N44254 


LPO DoDAAC  N44254 


DCAA Auditor DoDAAC  N/A 


Other DoDAAC(s) 
 N/A 


 


 


(4) Payment request. The Contractor shall ensure a payment request includes documentation appropriate to the type 
of payment request in accordance with the payment clause, contract financing clause, or Federal Acquisition 
Regulation 52.216-7, Allowable Cost and Payment, as applicable. 


 (5) Receiving report. The Contractor shall ensure a receiving report meets the requirements of DFARS Appendix F. 


Field Inspector: @navy.mil 


 


 (g) WAWF point of contact. (1) The Contractor may obtain clarification regarding invoicing in WAWF from the 
following contracting activity's WAWF point of contact. 


 


WAWF point of contact: @navy.mil. 


 


For technical WAWF help, contact the WAWF helpdesk at 866-618-5988. 


 


(End of clause) 


 


(b) (6)


(b) (6)
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Section I - Contract Clauses  
 
CLAUSES INCORPORATED BY REFERENCE 
 
 
52.222-62  Paid Sick Leave Under Executive Order 13706  JAN 2017    
52.232-40  Providing Accelerated Payments to Small Business 


Subcontractors  
DEC 2013    


252.232-7003  Electronic Submission of Payment Requests and Receiving 
Reports  


DEC 2018    
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CHAPTER 1 


GENERAL INFORMATION 


 


1.  General.  NAS Whidbey Island and Outlying Landing Field (OLF) Coupeville have large and 


potentially dangerous bird and animal populations.  Daily and seasonal bird movements in the 


vicinity of the airport create various hazards to aircraft.  Accordingly, the Bird and Animal 


Aircraft Strike Hazard (BASH) Program is designed to control wildlife and to provide increased 


levels of safety during the critical phases of flight.  This plan establishes specific procedures to 


reduce known and future wildlife hazards.  There is no single solution or agency that can solve 


the bird strike problem.  Therefore, a variety of techniques and organizations must be involved in 


the overall program.  This plan is designed to: 


 


 a.  Establish a BASH Hazard Working Group (BHWG) and designate responsibilities to its 


members. 


 


 b.  Establish training for all NAS Whidbey Island base members concerning responsibilities 


and actions. 


 


 c.  Establish procedures to identify high hazard situations and to aid supervisors and aircrews 


in alerting/discontinuing flying operations when required. 


 


 d.  Establish aircraft and airfield operating procedures to avoid high hazard situations. 


 


 e.  Provide a method for disseminating information to all tenant and transient aircrews on 


bird hazards and procedures for bird avoidance. 


 


 f.  Establish passive techniques to decrease airfield attractiveness to birds. 


 


 g.  Establish active/static techniques to disperse birds from the airfield. 


 


 h.  Establish local procedures for reporting of damaging/non-damaging bird strikes. 


 


 i.  Establish procedures for collecting bird strike remains. 


 


2.  Airfield Installation Description 


 


 a.  Ault Field (NAS Whidbey Island) is an active military airfield.  The primary missions 


supported are maritime patrol and electronic warfare, with logistic and search and rescue 


operations in a secondary role.  The primary aircraft types using the airfield runways include the 


assigned EA-18G, P-3, P-8, C-40, MH-60S and transient aircraft. 


 


 b.  OLF Coupeville is an active military airfield used by NAS Whidbey Island based tactical 


jet aircraft for Field Carrier Landing Practice (FCLP) operations.  These consist of touch and go  
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landings to a simulated carrier deck on the runway.  The NAS Whidbey Island MH-60S 


helicopters use OLF Coupeville for simulated deck landings and for autorotation training. 


Takeoffs and full stop landings by fixed wing aircraft are not authorized and the airfield is not 


used by other types of military or transient aircraft. 


 


3.  Local Area 


 


 a.  NAS Whidbey Island is situated on a narrow island in Puget Sound between the Strait of 


Juan de Fuca and Saratoga Passage.  The town of Oak Harbor borders to the southeast.  There are 


4,253 acres within Ault Field's boundaries.  The airfield elevation is 47 feet above sea level. 


 


 b.  OLF Coupeville is located 10 miles southeast of NAS Whidbey Island and two miles 


southeast of the town of Coupeville.  The airfield encompasses 677 acres and elevation is 199 


feet above sea level. 


 


4.  General Topography.  Ault Field has generally level topography.  The coastal plain surface 


slopes very gently southward toward the Sound, ground elevation varies from sea level to 


approximately 55 feet above sea level along the northern installation boundary. 


 


5.  Developed Area.  The Ault Field developed area (including the runways) is approximately 23 


percent of the total installation. 


 


6.  Vegetation Cover Types.  14 different types of vegetation cover can be found in the Ault 


Field complex. 


 


7.  Habitats.  Systematic surveys of bird life on NAS Whidbey Island have tallied over 200 


different bird species within the four major habitat types found on station.  The four major 


habitats are wetlands, woodlands, grasslands, and coastal/open ocean.  Additionally, standing 


water, perch sites, tall brush and short grass are all present on station and attract large numbers of 


individual and flocking birds.  The combination of all these environments and attractors 


increases the potential for a serious bird strike incident. 


 


8.  Species.  Chapter 5 contains a comprehensive listing of birds/mammals which may be 


observed in the airfield area.  There may be occasional sightings of other species during 


migration, but this list is considered thorough for BASH purposes. 


 


9.  Explanation of Terms 


 


 a.  Active Bird Dispersal.  Harassment techniques employed to disperse birds from airfield 


and surrounding areas.  Methods may include chase, pyrotechnics, bioacoustics, other forms of 


non-lethal harassment and depredation. 


 


 b.  Bird and Animal Aircraft Strike Hazard (BASH).  General term to describe bird and 


wildlife hazards and bird and wildlife hazard programs. 
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 c.  BASH Advisory.  A radio transmission from Air Traffic Control (ATC) or aircrew 


reporting specific bird hazard information.  May be real time or disseminated via Automated 


Terminal Information Service (ATIS) broadcasts. 


 


 d.  BASH Window.  Known periods of severe bird activity where the Bird Watch Condition 


(BWC) may be automatically set in advance.  Designated by a Fly Safe Plan (FSP), as needed.  


 


 e.  BASH Management Zone.  Area around the airfield broken into areas of effort. 


 


(1)  BMZ 1.  Area encompassed by the runway primary surface area defined as 500 feet 


or 1,000 feet laterally from runway centerline for Class A and B runways respectively to 


include the Type I and II clear zones at the ends of the runways as defined in UFC 2-000-5N. 


 


(2)  BMZ 2.  Area from the edge of the primary surface area out to the airfield perimeter 


fence.  At installations with no airfield perimeter fence the Air Operations Officer and BWG 


will define the boundary. 


 


(3)  BMZ 3.  Area from airfield perimeter fence or notional perimeter boundary to the 


installation perimeter fence. 


 


(4)  BMZ 4.   Area from installation perimeter fence out to a minimum of 10,000 feet and 


may extend out to five miles.  Distance is measured from the center of the airfield. 


 


 f.  BASH Hazard Working Group (BHWG).  Local committee of base and unit offices 


concerned with wildlife hazards.  Executes and makes recommendations to the BASH Program. 


 


 g.  Bird Strike.  Any contact between a bird or other animal and an aircraft, whether or not 


damage occurred.  All wildlife strikes, damaging or non-damaging, are required to be reported to 


the Navy Safety Center thru the United States Department of Agriculture (USDA) Biologist. 


 


 h.  Bird Watch Condition (BWC).  A wildlife alert condition used to warn aircrew of wildlife 


activity. 


 


 (1) BWC Low.  Wildlife activity on or around the airfield representing low potential for 


strikes. 


 


 (2) BWC Moderate.  Wildlife activity in locations representing increased potential for 


strikes.  BWC Moderate requires increased vigilance by all agencies and supervisors and caution 


by aircrews. 


 


 (3) BWC Severe.  Wildlife activity on or immediately above the active runway or other 


specific location representing high potential for strikes.  Supervisors and aircrews must 


thoroughly evaluate mission need before conducting operations in areas under condition 


SEVERE.  It is recommended that aircraft avoid the specific BASH Zone in which the severe 


BWC has been established. 
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i. Depredation.  Technique used to remove problem birds and animals permanently from 


the airfield and hangars when other scare tactics are ineffective.  Permits for some species are 


required. 


 


 j.  Joint Qualification Requirements (JQR).  Training actions required to completed prior to 


be designated as authorized to perform the described action or position. 


 


 k.  Models/Decoys.  Various static devices used to disperse birds from airport areas.  May 


include scarecrows, decoys, Mylar tape and eye spots. 


 


 l.  Pyrotechnics.  Noise producing devices fired from pistol or shotgun.  Used by USDA 


BASH personnel to scare birds away from runways and airport areas.  Pyrotechnics are Class 1.4 


explosives. 


 


 m.  Standard Operating Procedure (SOP).  Procedures to be followed while conducting an 


event, procedure, or evolution. 


 


n.  Salvage.  The act of collecting wildlife or wildlife remains from an aircraft or from the 


airfield environment.  Birds covered by the Migratory Bird Treaty Act must be reported to the 


U.S. Fish and Wildlife Service via a Salvage Permit.  Certain mammalian species are reported 


through State agency permitting requirements. 


 


o.  Wildlife Detection and Dispersal Team (WDDT).  Individuals authorized by USDA and 


NAS Whidbey Island to conduct dispersal techniques onboard the station. 


 


p.  Wildlife Hazard Management Plan (WHMP).  The source document for NAS Whidbey 


Island’s integrated Wildlife Damage Management strategy and requirements. 


 


 q.  Wildlife Services (WS).  An office of the USDA Animal and Plant Health Inspection 


Service which the Navy has under contract to provide BASH assistance through a USDA 


Biologist. 
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CHAPTER 2 


ORGANIZATIONAL TASKS AND RESPONSIBILITIES 


 


1.  BASH Hazard Working Group (BHWG) 


 


 a.  General.  The BHWG is organized to implement and monitor the BASH Plan.  It allows 


base offices affected by bird and wildlife problems the opportunity to meet and discuss possible 


solutions.  The BHWG shall meet regularly with representatives from each organization 


concerned with bird hazards. 


 


 b.  Composition.  The BWG shall be composed of the following personnel: 


 


 (1) NAS Whidbey Island Operations Officer (Chair) 


 


 (2) Public Works Officer/Facilities Maintenance Director 


 


 (3) Air Field Manager  


 


 (4) Aviation Safety Officer 


 


 (5) USDA Biologist 


 


 (6) NAS Whidbey Island Natural Resource Manager 


 


 (7) NAS Whidbey Island Environmental Program Director 


 


 (8) NAS Whidbey Island ATC representative 


 


 (9) Commander, Electronic Attack Wing, U.S. Pacific Fleet (COMVAQWINGPAC) 


Aviation Safety Officer 


 


 (10) Commander, Patrol and Reconnaissance Wing TEN (COMPATRECONWING-10) 


Aviation Safety Officer 


 


 (11) Squadron Aviation Safety Officers  


 


 (12) Public Affairs Officer (as required) 


 


 (13) Security (as required) 


 


 (14) Explosives Safety Officer (ESO) (as required) 


 


 (15) Community Plans/Liaison Officer (as required) 
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 c.  Authority.  The Commanding Officer is responsible for the BASH Program and is 


approval authority for all BHWG recommendations.  Active participation by Operations and 


Naval Facilities Engineering Command Northwest (NAVFAC NW) is the key to ensuring 


success of this program. 


 


 d.  BHWG Meeting Schedule.  BHWG meetings will be scheduled at least quarterly.  The 


BHWG will meet as often as necessary to stay current on bird hazards and to discuss solutions, 


results, and effectiveness of the program.  An important concept is that the BHWG address 


problems as they develop, before they create a serious safety hazard. 


 


 e.  BHWG Function 


 


 (1) Execute and update the BASH Plan. 


 


 (2) Monitor base-wide compliance with reference (c) to include wildlife strike reporting. 


 


 (3) Collect, compile, and review data on all wildlife strikes. 


 


 (4) Develop a Wildlife Hazard Management Plan (WHMP) to identify and recommend 


actions to reduce bird hazards and submit to CO for approval. 


 


 (5) Recommend changes in operational procedures. 


 


 (6) Prepare informational programs and safety briefings for aircrews. 


 


2.  NAS Whidbey Island Operations Officer 


 


 a.  Overall BASH program manager responsible for execution oversight of the installation 


Integrated Wildlife Damage Management (IWDM) plan.  Central point of contact for BASH 


coordination and planning with other departments, installation tenants and local community.  


Chair BHWG meetings. 


 


 b.  Monitor the effectiveness of the BASH program. 


 


 c.  Conduct periodic reviews of the BASH program using the self-inspection checklist 


contained in Appendix A-1 of reference (b). 


 


 d.  Ensure BASH program is a part of safety surveys conducted by the Naval Safety Center. 


 


 e.  Oversee development of the WHMP. 


 


 f.  Publish Joint Qualification Requirements (JQR) for training of Wildlife Detection and 


Dispersal Team (WDDT). 


 g.  Develop in conjunction with the installation ESO a SOP for the storage of BASH Arms, 


Ammunition, and Equipment (AA&E).  Conduct an annual review of the SOP. 
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 h.  Monitor completion of BASH refresher training for airfield users on an annual basis. 


 


3.  NAS Whidbey Island Aviation Safety Officer (ASO) 


 


 a.  Serves as the BASH Action Officer who will assist the NAS Whidbey Island Operations 


Officer in all aspects of the BASH program. 


 


 b.  Maintains a file of all bird strikes occurring at NAS Whidbey Island. 


 


 c.  Provides liaison with all aviation activities at NAS Whidbey Island concerning BASH 


issues. 


 


 d.  Assist USDA Biologist in developing a continuing information and education program to 


disseminate bird hazard information. 


 


 e.  Maintain a Web Enabled Safety System (WESS) account with the Naval Safety Center 


and assist in wildlife strike reporting and monthly briefings on the status of BASH program. 


 


4.  Airfield Manager/Assistant Operations Officer 


 


 a.  Monitors grass height, drainage ditches, etc., as per the WHMP and report problems to 


NAVFAC NW Public Works.  Ensures all airfield grounds maintenance requirements in the 


WHMP are properly reflected in grounds maintenance contracts. 


 


 b.  Establish a BASH awareness training program for all airfield users including airfield 


management, ATC, Public Works, and airfield facilities personnel. 


 


5.  NAS Whidbey Island USDA Biologist, USDA Wildlife Personnel 


 


 a.  Assist in development of a WHMP providing requirements for habitat management at 


NAS Whidbey Island and OLF Coupeville ensuring compliance with the installation Integrated 


Natural Resources Management Plan (INRMP) and Integrated Pest Management Plan. 


 


 b.  Make recommendations to the BHWG, the installation’s natural resources program, and 


airfield management on habitat modifications and emerging issues and hazards.   


 


 c.  Facilitate the acquisition and renewal of annual migratory bird depredation/salvage 


permits. 


 


 d.  Maintain a Web Enabled Safety System (WESS) account with the Naval Safety Center 


and assist in wildlife strike reporting and monthly briefings on the status of BASH program. 


 


 e.  Submit monthly reports to the NAS Whidbey Island Operations Officer detailing 


methodology, mitigation rationale, results of all work completed and appropriate BASH 


recommendations.    
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 f.  Provide training on request to local squadrons and coordinate with state and local wildlife 


agencies as necessary to conduct BASH work on the airfield.  USDA will train a WDDT that  


can report the Bird Watch Condition (BWC) and disperses problem birds via appropriate and 


trained methods per the WDDT JQR. 


 


 g.  Prepare and update the airfield Wildlife Hazard assessment to provide data to identify 


problem species and high risk areas.  Coordinate BASH actions with the installation natural 


resources program. 


 


 h.  Participate in annual BASH Self-Assessments, CNIC Airfield Evaluations, and Naval 


Safety Center Assessments.  


 


i.  Maintain storage of small arms in accordance with appendix (3). 


 


6.  Wing Commanders 


 


 a.  Wing Commanders should publish operating instructions/ checklists and conduct training 


as appropriate to support this plan. 


 


 b.  Ensure Aviation Safety Officers are assigned to the BHWG. 


 


 c.  Issue specific guidance for units on: 


 


 (1) Procedures and restrictions to be followed under each of the bird hazard conditions. 


 


 (2) Bird strike reporting. 


 


 (3) Bird remains collection and preservation. 


 


 (4) Ensure squadrons comply with reference (d) regarding mandatory reporting of all bird 


strikes. 


 


7.  Tenant Squadrons 


 


 a.  Participate in BHWG. 


 


 b.  Publish operating instructions/checklists as appropriate to support this plan and Wing 


directives. 


 


 c.  Ensure a bird hazard awareness program is established and briefings conducted to include  


web based BASH training, posters, and information on seasonal bird hazards.  Chapter 4 of this 


instruction should be reviewed in the Spring and Fall when bird hazards are typically greatest. 


 


 d.  Ensure aircrew briefings are conducted on bird hazards and attendance documented.  This 


briefing is mandatory for all aircrew and shall cover in-flight avoidance procedures and go/no-go 


criteria. 
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 e.  Monitor, on a regular basis, aircrew mission briefings to ensure existing BASH 


information is briefed. 


 


 f.  Coordinate unit flying activities through their Wing to minimize exposure to migratory 


birds. 


 


 g.  During spring and fall migration seasons make BASH a special interest item. 


 


 h.  Issue specific guidance to maintenance personnel for reporting observed hazardous bird 


activity to the ATC Tower or Operations Duty Officer (ODO). 


 


 i.  Issue specific guidance to maintenance personnel for reporting all discovered bird strikes 


on aircraft to the Squadron Safety Officer. 


 


 j.  Issue procedures for the preservation of bird remains and blood smears if discovered on an 


aircraft.  Even the smallest fragment of a feather should be preserved for identification. 


 


 k.  Ensure aircrew complies with reference (d) regarding mandatory reporting of all bird 


strikes, damaging and non-damaging. 


 


 l.  Brief bird hazard awareness and the NAS Whidbey Island BASH program to all hosted 


aviation units. 


 


8.  Air Traffic Control Tower 


 


 a.  When directed by USDA BASH personnel, or at the discretion of the ATC Tower 


Supervisor, declare BWC based on reported sightings or BWC criteria in Chapter 3. 


 


 b.  Alert USDA BASH of observed bird and animal hazards. 


 


 c.  Allow USDA BASH and WDDT priority movement on the airfield to disperse wildlife on 


or near active runways. 


 


 d.  Issue bird advisory information to aircraft over air traffic control frequencies per Federal 


Aviation Administration (FAA) Orders 7110.65 and 7210.3. 


 


9.  NAVFAC NW Public Works 


 


 a.  Provide representatives for BHWG including the Public Works Officer and/or Facilities 


Management Director, Environmental Planning Director, Natural Resource Manager, and 


Community Plans/Liaison Officer. 


 


 b.  Based upon the direction of the BHWG and the WHMP, maintain runway lateral and 


approach zones in a manner that is least attractive to birds. 
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 c.  Ensure training is conducted for all Public Works (PW) and base support personnel 


(sweepers, etc) covering responsibilities, actions and techniques applied under this instruction. 


 


 d.  Ensure all trash receptacles located in BMZ 1 and 2 of enclosure (2) have covers which 


prevent bird access and are emptied on a timely basis to prevent overflowing as trash is a bird 


attractor. 


 


 e.  Incorporate practices described in Chapter 3 and the WHMP into the base land 


management plan. 


 


10.  Environmental Division 


 


 a.  Participate in the BHWG. 


 


 b.  Ensure BASH program is in compliance with all applicable state and federal 


environmental laws and regulations including permit conditions. 


 


11.  Natural Resources Program 


 


 a.  Participate in the BHWG. 


 


 b.  Ensure BASH program and plans are in compliance with the installation INRMP and all 


applicable state and federal natural resources laws and regulations. 


 


 c.  Ensure that BASH management actions are considered sustainable land management 


practices and that monitoring protocols use scientifically sound techniques. 


 


 d.  Coordinate INRMP revisions with air operations and incorporate developed BASH 


management actions into the INRMP. 


 


 e.  Coordinate and manage all applicable natural resources consultations and depredation 


permits necessary to support the BASH program.  This includes coordinating with the USDA 


Biologist and Airfield Manager to identify permit needs and consolidating and submitting 


reporting requirements. 


 


 f.  Coordinate natural resources actions with USDA BASH personnel. 


 


12.  Security Department 


 


 a.  Provide representative for BHWG when required. 


 


 b.  Support the onboard weapons storage for USDA BASH personnel in hangar 9 according 


to reference (a) and enclosure (3). 


 


 c.  Ensure Watch Commanders are aware of the ready service locker location in hangar 9. 
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13.  Public Affairs.  Public Affairs will provide a public information program designed to inform 


base personnel, dependents and the general public on the hazards of uncontrolled bird activity 


and the measures being taken to minimize the danger. 


 


14.  Explosive Safety Officer 


 


 a.  Provide representative for BHWG when required. 


 


 b.  Obtain and maintain site approvals for pyrotechnic storage in ready service lockers as 


required by BHWG. 
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CHAPTER 3 


CONCEPT OF OPERATIONS 


 


1.  General.  The BASH program is an ongoing process including both information dissemination 


and active/passive wildlife control techniques.  Of these processes, the most critical is the 


aircrew notification and warning system.  This system establishes procedures for the immediate 


exchange of information between ground agencies and aircrews concerning the existence and 


location of birds that pose a hazard to flight safety.  Additionally, a cautionary advisory is 


published in the Department of Defense (DoD) Flight Information Publication (FLIP) AP/1 


under Supplementary Airdrome Remarks. 


 


2.  BWC System.  BWC (Severe, Moderate, and Low) are defined in Chapter 1 of this 


instruction.  The terminology is identical to the United States Air Force (USAF) codes in section 


B of the DoD FLIP.  Bird locations should be given with the condition code.  Species and/or size 


information may also be provided. 


 


 a.  Bird Watch Alert.  A general warning that indicates when weather, time of day and 


seasonal conditions make an influx of birds onto the airfield likely.  Upon receipt of special 


conditions, airfield management ODO will set the alert and the ATC Tower will include a 


general statement in ATIS broadcasts. 


 


 b.  BASH Window.  BASH windows are based on historical bird survey data that show 


specific times when a hazard is known to exist, i.e., dawn seagull movements, etc.  When BASH 


windows are set, aircraft operations during these time frames are not recommended.  The ODO 


will post BASH windows designated in a Fly Safe Plan (FSP).  Squadron flight schedulers 


should exercise caution when scheduling operations during BASH windows.  Guidance for 


aircraft operations is contained in Chapter 4. 


 


3.  BWC Reports 


 


 a.  Bird Hazard Reporting.  The NAS Whidbey Island Operations Officer, ODO, or 


designated representative ensures hazardous conditions are reported.  Declaration of a BWC will 


be based on the following: 


 


  (1) Visual observation of bird activity on or near the airfield by ATC Tower or USDA 


BASH personnel. 


 


  (2) Information relayed by the facility watch supervisor (FWS), airborne and taxiing 


aircraft. 


 


  (3) Observations relayed to the ATC Tower by any of the following personnel:  airfield 


facilities, weather observers, Landing Signaling Officer (LSO), ground electronics maintenance, 
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airfield lighting technicians, crash crews, arresting gear maintenance, sweepers, mowers, security 


police, transient line personnel and any other personnel driving on the airfield. 


   


 (4) ATC or weather radar observation. 


 


 b.  USDA BWC Reporting 


 


  (1) The most accurate and real-time reporting of bird hazard information is obtained from 


USDA BASH personnel.  USDA provides a roving patrol to the maximum level their staffing 


posture allows and is in the best position to make accurate BWC reports. 


 


  (2) When the USDA BASH is patrolling the airfield, they will have the primary 


responsibility to make BWC reports to the ATC Tower.  At a minimum, reports will be made 


hourly for inclusion in ATC Tower ATIS broadcasts.  USDA BASH personnel will continue to 


make real-time reports and update BWC as hazard conditions change. 


 


  (3) Once BWC Severe has been declared the condition will be updated, at a minimum, 


every five minutes until downgraded.  When aircraft are holding for BWC Severe, the USDA 


BASH personnel will report to the ATC Tower immediately if initial attempts to disperse the 


birds have failed.  During BWC Severe, USDA BASH personnel shall remain on the airfield and 


be actively involved in dispersal techniques until BWC Severe is downgraded. 


 


 c.  OLF Coupeville Reporting 


 


  (1) Prior to scheduled FCLP operations, OLF personnel will make a BASH sweep of the 


runway and pass BWC reports to the ODO and LSO. 


 


  (2) OLF personnel will make periodic sweeps of the runway when breaks in flight 


operations allow, and report BWC to the ODO and LSO as necessary. 


 


  (3) The LSO shall also report BWC to the ODO and issue radio advisories to inbound and 


pattern aircraft. 


 


 d.  BWC Declarations by Maintenance Personnel, Sweepers, Grass Mowers and Others 


 


  (1) If a bird hazard exists, other personnel may notify USDA BASH, ATC Tower or 


ODO as applicable.  This notification can be made on a radio net or by telephone.  Telephone 


reports can be passed to the ODO at extension (360) 257-2681. 


 


  (2) Reports should include: 


 


   (a)  Identity of caller (agency for ground personnel, call sign for aircrews.) 


 


   (b) Location. 


 


   (c) Altitude. 
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   (d) Time of sighting. 


 


   (e) Approximate number of birds or hazardous wildlife. 


 


   (f) Type of wildlife (if known). 


 


   (g) Behavior of birds (soaring, flying to or from a location, etc.) 


 


 e.  Aircrew Reporting.  Aircrews should report significant activity as follows: 


 


  (1) Notify ATC Tower (or LSO for OLF). 


 


  (2) On a low level route/range area, notify ATC and NAS Whidbey Island Schedules 


after landing. 


 


4.  Downgrading BWC.  Once a BWC has been declared, it shall be downgraded commensurate 


with updated information.  The ATC Tower will make the final determination on BWC.  For 


OLF Coupeville, the LSO will change BWC as required. 


 


5.  Bird Hazard Communication.  Disseminating BWC is critical to BASH effectiveness.  The 


ATC Tower will disseminate the BWC by the following means: 


 


 a.  Include BWC on ATIS Broadcasts. 


 


 b.  Notify inbound/departing aircraft of BWC if aircraft has received ATIS and the BWC has 


changed. 


 


 c.  Provide additional bird advisories per reference (e). 


 


 d.  The ATC Tower Supervisor will direct USDA BASH to the location where the wildlife is 


posing a problem. 


 


 e.  Pass BWC to ODO. 


 


 f.  For rapidly changing BWC place a statement on ATIS advising aircrews to contact 


Ground, ATC Tower, or Approach for the latest BWC. 


 


 g.  Pass OLF BWC to aircraft outbound to OLF. 


 


 h.  Notify other area airfields via ATC direct lines of all sightings of large flocks or migratory 


movements. 


 


 i.  If BWC Severe is declared for extended periods of time and will impact flight operations, 


the ATC Tower will notify FWS. 
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6.  Wildlife Detection and Dispersal Team (WDDT) Procedures.  WDDT will actively patrol 


Ault Field Monday-Friday, sunrise to sunset, operating as staffing permits.  At other times, they 


will be activated on an as-needed basis.  All members of the WDDT will receive training from 


the USDA Biologist and have a signed JQR prior to commencing WDDT duties. 


 


 a.  Prior to initiation of dispersal actions, the WDDT leader will coordinate the location and 


methods with the ATC Tower Supervisor and ensure that BHC Severe has been declared prior to 


dispersal activities on the duty runway. 


 


 b.  Only approved dispersal techniques as directed by the USDA Biologist shall be used. 


 


 c.  The WDDT will not use pyrotechnics or lethal methods. 


 


 d.  If the methods above do not work or the birds become accustomed to the hazing, it may 


become necessary to USDA personnel to remove several birds via lethal methods to reinforce the 


dispersal methods. 


 


 e.  When the target flock or problem birds are dispersed, ATC Tower shall be notified so the 


BWC can be lowered. 


 


7.  BASH Dispersal Equipment 


 


 a.  General.  There are a variety of methods for dispersing birds using static, pyrotechnic, 


bioacoustics, and depredation equipment.  Any or all of these may be used at NAS Whidbey 


Island/OLF Coupeville to disperse wildlife.  USDA personnel and the WDDT are specially 


trained in use of this equipment. 


 


 b.  Static Deterrent Devices.  Static deterrents include, but are not limited to:  propane 


cannons, scarecrows, silhouettes, and effigies.  They are sometimes effective in bird deterrence.  


Static devices are designed to augment the activities of the dispersal techniques. 


 


 c.  Pyrotechnics.  Pyrotechnics are effective for dispersing most bird species and should also 


be used for coyotes, deer and other animals.  Pyrotechnics are fired from modified pistols and 12 


gauge shotguns.  Pyrotechnics may include a variety of devices similar to commercial fireworks, 


including bangers, whistlers, screamers, and salutes.  These small but very loud firecrackers are 


shot from the pistol/shotgun into flocks or near individual animals to frighten them away when 


they are discharged.  Only USDA personnel will operate Pyrotechnics as follows: 


 


  (1) Liaison with the ATC Tower prior to discharging pyrotechnics and coordinate the 


location.  If aircraft operations are imminent, ensure the BWC is raised prior to initiating 


dispersal operations. 


 


  (2) Use personal protective equipment, including but not limited to, ear and eye 


protection, and gloves. 
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 d.  Lethal Control (Depredation).  Occasional depredation of birds reinforces the other 


methods.  Shooting one or two from a flock then following with a volley of pyrotechnics is 


generally a very effective strategy for deterrence.  Domestic Pigeons, European Starlings, and 


House Sparrows may be removed without permit.  All birds (with the exception of the Domestic 


Pigeon, European Starling, and the House Sparrow) that are removed using lethal methods must 


be reported to the U.S. Fish and Wildlife Service under the Depredation permit process.  


Mammals removed may require a state equivalent permit.  Depredation will only be conducted 


by USDA personnel. 


 


 e.  Record Keeping.  WDDT will maintain daily activity logs.  These logs will document all 


bird dispersal operations to include species, location, methods, and number of birds dispersed.  


These will be forwarded on a weekly basis to the USDA Biologist.  Monthly data will be sent by 


the USDA Biologist to the NAS Whidbey Island Operations Officer and USDA and summarized 


at BHWG and Aviation Safety and Foreign Object Debris Council Meetings. 
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CHAPTER 4 


AIRCREW PROCEDURES 


 


1. Bird Behavior. 


 


a. When taxiing, watch for birds on the airfield, particularly if Tower has provided specific 


bird locations or additional information. The most frequently struck birds, e.g. raptors, may be 


difficult to see on the tarmac or concrete. Flocking birds may be partially hidden in grassy areas. 


Look for raptors circling overhead or perched in trees, tall bushes, or airfield structures. Report 


bird sightings to Tower. 


 


b. Birds on the ground face into the wind and may not detect approaching aircraft; birds may 


take flight in close proximity. 


 


c. When birds are observed, notify Tower. Request dispersal team if they are in a location 


that presents a possible danger to aircraft. 


 


d. Increase interval on section departures to 20 seconds during Condition Moderate. The lead 


aircraft in flight can cause birds to lift and circle behind, leading to a strike to the wingman. 


 


NOTE: 75% of all multi-engine strikes occur to engines on the same side. 


 


e. Travel as much as possible above the bird layer. More than 40% of all strikes occur at 


ground level, 30% from one foot to 500 feet, 11% from 501 to 1,500 feet, and 17% above 1,500 


feet. In practice, this recommends climbing to 500 feet AGL as rapidly and safely as possible 


then continue to climb without delay to 1,500 feet. 


 


f. If birds are detected ahead of the aircraft, attempt to pass over them. Threatened birds 


descend to evade. 


 


g. Avoid high-speed descents and approaches during periods of dense bird concentration. 


Reducing speed can significantly reduce impact energy. 


 


h. When able, climb and descend in a straight line. This makes it easier for the birds to 


anticipate the flight path and avoid. 


 


i. Avoid flying one hour prior to and after sunrise and sunset. 


 


2.  Low Level Routes.  Guidance for aircrew actions on routes or segments with severe bird 


activity is contained in amplifying COMVAQWINGPAC instructions.  All flights must avoid 


those segments that are under BWC Severe based on migration patterns or Weather Radar 


reports.  Additional low-level hazard guidance will be obtained from Bird Hazard Avoidance 


data provided by the USAF BASH Team.  Each squadron safety office should maintain a copy of 
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this data.  The following are some general operational changes to reduce threats from bird 


strikes, mission permitting: 


 


 a.  When practical, reduce low-level flight time.  The majority of all bird strikes occur below 


1,500 feet AGL. 


 


 b.  Reduce formation flying.  The first aircraft can redirect birds into trailing aircraft. 


 


 c.  Reduced airspeeds will allow birds to be seen sooner and lessen damage in event of a 


strike. 


 


 d.  Avoid areas with known raptor concentrations during summer, especially during the 


1000-1700 time-frame due to increased thermals. 


 


3.  Bird Strike Reporting. 


 


 a.  Post flight follow-up and reporting of bird strikes are an essential and important part of the 


BASH program.  After a strike: 


 


 (1) If airborne, inform ATC Tower. 


 


 (2) After post-flight inspection, preserve any remains (however slight) and notify NAS 


Whidbey Island ASO immediately. 


 


 (3) Report strikes even if no bird remains are found on the aircraft.  BASH Team and 


airfield facilities personnel may be able to retrieve the bird on the airfield. 


 


 (4) Follow up local reporting by completing the standardized "Bird/Animal Strike Hazard 


Report" form found in Annex N of reference (d), or via the Navy Safety Center web site 


www.safetycenter.navy.mil.  Both damaging and non-damaging strikes are required to be 


reported. 


 


 (5) All wildlife remains collected for identification must be reported to the appropriate 


Federal and State agencies.  All collected avian species covered under the Migratory Bird Treaty 


Act must be reported through the station’s U.S. Fish and Wildlife Service Salvage permit. 


 


 b.  Aircrew are encouraged to report near strikes that involve evasive action, or whenever the 


proximity of the miss is "too close for comfort" to the NAS Whidbey Island ASO 


 


4.  Bird Identification.  All strike data is entered into both local and Navy Safety Center 


databases to help track and identify bird hazards.  Identification of species and sampling of bird 


remains is essential to determine which species present the hazard and take appropriate 


measures. 
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 a. Collect a blood sample by wiping with an alcohol wipe then seal in a zip-lock plastic bag.  


Never use bleach or water.  Feathers can be added if they are dry, but are not required.  Full 


carcasses are not desired as the Smithsonian labs can identify species via DNA analysis.  


 


 b. Mail the swab and a copy of the WESS report, particularly the WESS ID number, to the 


Smithsonian Institution via official mail (postage not required): 


 


   Smithsonian Institution 


   Feather Identification Lab 


   E600, MRC 116 


   P.O. Box 37012 


   Washington, D.C. 20013-7012 
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CHAPTER 5 


LOCAL ANIMAL SPECIES 


 


1.  General.  The following is a summary of birds within the airfield environment. 


 


2.  Ault Field Animal Hazards 


 


 a.  Avian Species 


 


 (1) Gulls.  Most active just after sunrise and before sunset as they move to and from 


feeding areas. 


 


 (2) Waterfowl (ducks, geese, swans).  Most active at dawn and dusk, moving at low 


altitudes to and from feeding areas.  Swans may remain active throughout the day. 


 


 (3) Loon, Grebes, Cormorants, Mergansers.  These are fish eating birds.  Avoid flying at 


sunrise and sunset when large flocks, often in formation, can be found flying to and from feeding 


areas. 


 


 (4) Long-legged Waders (Herons).  Most of these species are attracted to water where 


they feed on fish, amphibians, reptiles, arthropods and small mammals. 


 


 (5) Raptors (Hawks, Falcons, Kites, Eagles, Vultures).  These birds can be particularly 


hazardous to aircraft because of their size and widespread distribution over bases and low-level 


areas. 


 


 (6) Sandpipers/Shorebirds.  The most significant hazard from these birds occurs when 


large numbers flock in tight groups, particularly during migration and along coastlines. 


 


 (7) Terns.  Avoid flying near areas where these birds may be active, such as nesting 


colonies or piers in coastal areas. 


 


 (8) Owls.  Most owls are nocturnal and attracted to rodents as a food source.  Short eared 


owls are common at all times and are active even in daylight hours. 


 


 (9) Goatsuckers (Nighthawks), Whippoorwills, etc.  These birds are active particularly at 


sunset when insects are abundant. 


 


 (10) Woodpeckers.  Strikes should be extremely rare. 


 


 (11) Flycatchers.  These birds are present on airfields to feed on insects.  Strikes are 


infrequent, but should not be overlooked. 
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 (12) Horned Larks.  These birds are attracted by bare spots such as along runway sides, 


where they eat weed seeds and insects. 


 


 (13) Swallows and Swifts.  These birds eat insects in flight and are commonly found 


above airfields or loafing on hard surfaces particularly after rain events. 


 


 (14) Crows and Ravens.  These omnivorous birds are common in open areas and around 


landfills and solid waste transfer stations. 


 


 (15) Blackbirds, Grackles, Cowbirds, and Starlings.  These birds can be particularly 


hazardous because they frequently occur in large flocks. 


 


 (16) Meadowlarks.  These birds occur on nearly every airfield and are attracted to 


grasslands and low weeds. 


 


 (17) House Sparrows.  These birds are not frequently struck by aircraft, but are common 


pests around structures. 


 


 b.  Mammalian species.  While concern is mostly centered on birds, several mammalian 


species also pose threats to flight operations and must be considered. 


 


 (1) Coyotes.  These animals are attracted to airfields by rodents, rabbits and other food 


sources. 


 


 (2) Rabbits.  In addition to direct hazards to aircraft these animals often attract raptors 


and carnivores. 


 


 (3) Rodents.  These animals attract raptors. 


 


 (4) Deer.  This mammalian species poses the greatest threat to aircraft due to its size and 


preferred nocturnal activities. 
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BASH Management Zones (BMZ) 


 


Figure 1. Ault Field BMZs 
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Figure 2. OLF Coupeville BMZs
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DISCUSSION 


 


 This enclosure covers installation guidelines specific to use of small arms, associated 


ammunition, pyrotechnics, and execution of duties by BASH team members including the 


Wildlife Detection and Dispersal Team (WDDT).  This document shall be reviewed annually for 


currency.  


 


 Naval explosives safety is governed by NAVSEA OP 5, Volume 1 and procedural changes 


to this enclosure are required to be reviewed by the Explosive Safety Officer (ESO) prior to 


initial approval or annual renewal.  The NAS Whidbey Island ESO can be contacted at (360) 


257-1564.   


 


 The Air Operations Officer is the NAS Whidbey Island BASH program manager.  As such, 


the Air Operations Officer shall ensure that BASH team members adhere to this enclosure as the 


local governing directive for small arms, ammunition and explosives (AA&E) regulation.  This 


enclosure was developed specifically for BASH personnel as an explosives safety risk 


management tool.  It is NOT intended to serve as formal Explosive Ordnance Standard 


Operating Procedures (SOP) required by NOSSAINST 8023.11 (series) for other installation 


personnel involved in handling and storage of DoD-issued AA&E.  Air Operations BASH 


personnel are end users of non-DoD BASH AA&E and as such, are not required to produce or 


operate under a formal SOP.  
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REVIEW PROCESS 


 


This enclosure is reviewed in its entirety on an annual basis and documented on the cover page.  


 


OPERATIONAL RISK MANAGEMENT (ORM) AND SAFETY REGULATIONS FOR 


HANDLING AND DISCHARGING FIREARMS AND PYROTECHNICS 


 


1.  The principles of ORM apply at ALL times while conducting business on the airfield.  BASH 


Personnel shall constantly conduct a risk/benefit analysis while executing their duties.  The ORM 


process includes the following five steps: 


 


    a.  Identify Hazards – “What could go wrong? 


 


    b.  Assess those Hazards – “How likely is it to happen and how severe will it be if it does?” 


 


    c.  Make Risk Decisions – “Is it necessary to take the risk?” (Risk/Benefit Analysis) 


 


    d.  Implement Controls – “What steps can I implement to minimize the risk I am about to 


accept?” 


 


    e.  Supervise – “What mechanisms are in place to readdress this process when necessary?”  


 


2.  Any defect or unusual condition noted that is not covered by this instruction shall be reported 


to supervisory personnel. 


 


3.  All personnel who use firearms and AA&E shall be trained, qualified and certified to safely 


perform their work. 


 


4.  Do not use AA&E for anything other than their intended purpose. 


 


5.  Firearms, air rifles and pyrotechnics launchers shall not be pointed and/or discharged toward 


any building, regardless of weapon condition.   


 


6.  Firearms, air rifles and pyrotechnics launchers shall not be pointed in the direction of 


pedestrians or areas frequented by pedestrians. 


 


7.  Firearms shall not be discharged in the industrial or housing area on base.  Pyrotechnics shall 


not be discharged in these areas without prior approval from Security or other appropriate 


departments. 


 


8.  Shooting shall be done in a discrete manner, which will not draw attention from the general 


public; otherwise the shot shall not be taken.  


 


9.  If managers leave vehicles without their firearms, firearms shall be locked in the vehicle lock 


box (not left in the cabin).  NEVER leave firearms unattended for any length of time. 
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10.  Treat every firearm with respect. Consider it to be loaded until proven otherwise. 


 


11.  NEVER point firearms or air rifles at anything you are not willing to shoot. 


 


12.  Always carry firearms, air rifles and pyrotechnics in a manner that allows 100% muzzle 


control.  Keep the muzzle pointed in a safe direction until you are ready to fire. 


 


13.  Keep the safety on and finger out of the trigger guard until you are ready to fire. 


 


14.  Always make sure a firearm bore is clear before firing. 


 


15.  Use only the proper size ammunition.  Inspect ammunition to make sure there are no dents 


or corrosion. 


 


16.  Do not pull a firearm or air rifle towards you by the muzzle. 


 


17.  Know the range and capabilities of the firearm, air rifle or pyrotechnic you are using.  It is 


also imperative to understand the safeties, loading and unloading procedures. 


 


18.  NEVER engage in horseplay while carrying a firearm, air rifle or pyrotechnic. 


 


19.  NEVER discharge a firearm or air rifle while running. 


 


20.  NEVER tamper with, modify or circumvent any safety devices. 


 


21.  Firearms or air rifles shall not be discharged from a moving vehicle.  Pyrotechnics may be 


discharged from a moving vehicle by certified personnel if loaded outside the vehicle cabin.  


 


22.  Always wear ear and eye protection while discharging firearms, air rifles and pyrotechnics. 


 


23.  Shooting a firearm, projectile, or pyrotechnic from a vehicle is permitted if the firearm or 


device is not loaded (a cartridge in the chamber) until the muzzle is safely outside the window 


and a clear line of fire has been established.  The muzzle of the firearm or device may not be 


retrieved back into the vehicle until the device is unloaded (no cartridge in the chamber).   


 


24.  When transporting the propane cannons and tanks, secure them properly to prevent 


movement. 


 


25.  Remove ALL spark producing items from your pockets before filling propane tanks and 


while connecting and disconnecting tanks from cannons. 


 


26.  If possible, DO NOT fire pyrotechnics toward runways or taxiways.   Shell casings and 


pyrotechnics can pose a FOD hazard on or around aircraft movement areas including runways, 


taxiways and aprons.  If required to fire toward these areas, ENSURE a FOD sweep is performed 


as soon as practicable afterwards. 
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27.  NEVER store a loaded firearm, air rifle or pyrotechnic launcher within a vehicle. 


 


28.  Do not mix primers and pyrotechnic ammunition. Ensure they are placed in proper 


containers.  Use the minimum amount of ammunition required to perform the operation. 


 


29.  Store expended/not ready for issue (NRFI) ammunition and ready for issue (RFI) 


ammunition in separate containers.   


 


30.  If any unusual odors or damaged rounds are discovered during breakout or storage, 


segregate the affected ammunition and notify a supervisor or explosive specialist immediately. 


 


31.  Ensure all ammunition and pyrotechnics cartridges are stored inside sealed and properly 


labeled containers. 


 


32.  When using pyrotechnics on the airfield, water fire extinguishers shall be carried in the 


vehicle and accessible at all times.  
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SAFETY WARNINGS 


 


1.  A firearm is only as safe as the person using it.  Learn to respect each firearm as a deadly 


weapon and remember that YOU, the individual, are the best safety device. 


 


2.  The majority of accidental shootings involve negligence or carelessness as primary causes.  


 


3.  Every firearm has at least one integrated safety device.  However, a safety is a mechanical 


device that can fail and is not a replacement for safe and proper firearm handling. 


 


EMERGENCY PROCEDURES 


 


1.  If emergency assistance is required, on base dial 257-3333, off base dial 911.   


 


2.  To the best of your ability, give the following information to the Operator: 


 


 a.  Address/street/number or building number of emergency. 


 


 b.  Situation details. 


 


 c.  Answer any questions the operator may have.   


 


3.  After making the emergency call, the emergency phone numbers listed below shall be called 


as soon as possible: 


 


Air Operations Duty Office (360) 257-2681 


Command Duty Officer (Cell) (360) 914-7862 


Aviation Safety Officer (360) 257-1631  


 


 


NOTE 


Emergency phone numbers should be printed and kept in all vehicles with a copy of these 


procedures. 
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FORCE PROTECTION/SECURITY PROCEDURES 


 


1.  Personnel carrying firearms shall have in their possession a US Government Identification 


card and a letter from Commanding Officer authorizing possession on Navy property.  


 


2.  NAS Whidbey Island Force Protection requires that they be notified whenever anyone with a 


firearm (to include pyrotechnical devices) enters/exits the base.  This is a daily security measure 


that shall be accomplished by all BASH personnel through the ODO.  


 


3.  All personnel assigned responsibility for pyrotechnic pistol launchers and associated 


cartridges shall safeguard and maintain physical control per OPNAVINST 5530.13 and 


NASWHIDBEYINST 3700.3B. 


 


4.  Firearms shall be stored in a General Service Administration (GSA) Class V Safe at the 


BASH Office in Hangar 9 and shall be controlled per OPNAVINST 5530.13 and 


NASWHIDBEYINST 3700.3B.  For daily use, pyrotechnic pistols and associated cartridges can 


be stored in approved truck lockboxes.    


 


TOOLS/HANDLING EQUIPMENT/PPE/HAZMAT 


 


1.  Hand & Portable Power Tools/Equipment/Consumable Supplies 


 


DESCRIPTION                    QUANTITY 


.223 Caliber Rifle                  1 


.243 Caliber Rifle                  1 


.22-250 Caliber Rifle                1 


12 Gauge Shotgun                 3 


.17 Caliber HMR                  2 


.17 Caliber Mach II                 1 


.22 Caliber pistol                  1 


.22 Caliber Ruger Mark III               1 


.22 Caliber Pellet Rifle               2 


Bird Banger Scare Cartridge                      100 


 


2.  HAZMAT - Safety Data Sheets (SDS) shall be reviewed for pyrotechnics that are stored in 


the RSL, at the BASH Office in Hangar 9. 
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STEP BY STEP PROCEDURES FOR HANDLING SPECIFIC FIREARMS AND 


AMMUNITION 


 


1.  Pyrotechnic Pistols:  


 


 a.  Check weather, current winds, and forecast prior to commencing operation. 


 


 b.  Obtain pyrotechnics needed for that day’s operation from the RSL. 


 


 c.  Ensure ammunition cans, if used, are filled and handled only by designated personnel.  


 


 d.  Ensure all pyrotechnics containers are properly labeled with 1.4 hazard class symbol. 


 


CAUTION 


Vehicle shall not exceed posted speed limits. 


 


WARNING 


Never transport a loaded firearm. 


 


 e.  Disperse birds as required per NASWHIDBEYINST 3700.3B and the CNIC BASH 


Manual. 


 


 f.  Upon completion, return any unused pyrotechnics to the RSL.   


 


 g.  Ensure safes and/or RSLs are properly secured before departure. 


 


2.  12-ga Shotguns, Rifles, and Pistols: 


 


 a.  Check weather, current winds, and forecast prior to commencing operation. 


 


 b.  Type and serial number of firearms used shall be on file with force protection. 


 


 c.  Ensure firearms are on SAFE and EMPTY. 


 


 d.  Carry only enough ammunition needed for that day’s operation. 


 


 f.  Ensure ammunition cans are properly secured before leaving the BASH Office.   


 


 g.  Ensure ammunition containers are properly labeled with 1.4 hazard class symbol. 


 


CAUTION 


Vehicle shall not exceed posted speed limits. 


 


WARNING 


Never transport a loaded firearm. 


 







11 
 


 h.  Inform ODO where you plan on shooting, if known. 


 


 i.  Tower shall be notified of firearm discharge activity prior to commencing.   


 


 j.  Ensure the firearm is on SAFE. Then load it with ammunition and shoot at target. 


 


 k.  Prior to returning firearm to vehicle, ensure firearm is on SAFE and unloaded. 


 


 l.  Firearms and associated ammunition shall be stored in a GSA-approved Class V safe at the 


end of daily operations. 


 


3.  Procedures for Expended Casings & Cartridges:  


 


 a.  Banger casings should be retrieved to the greatest extent possible and should be disposed 


as general trash.  


 


 b.  BASH personnel are responsible for disposing of expended shotgun, .223, .243, .22, .25, 


and .17 cal cartridges.







   NASWHIDBEYINST 3700.3B 


                    31 Oct 2018 
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FINAL QUALIFICATION 


 


301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER 


 


 


NAME______________________________    RATE/RANK____________________ 


 


 


This page is to be used as a record of satisfactory completion of designated sections within this 


Job Qualification Requirements(JQR). Only specified supervisors may signify completion of 


applicable sections either by written or oral examination, or by observation of performance. The 


examination or checkout need not cover every item; however, a sufficient number should be 


covered to demonstrate the examinee’s knowledge. Should supervisors give away their 


signatures, unnecessary difficulties can be expected in future routine operations. 


 


 


A copy of this completed page shall be kept in the individual’s training jacket. 


 


 


____________________________________________________________________________ 


 


The trainee has completed all Level I JQR requirements for this watch station. Recommend 


designation as a qualified Airfield Services personnel. 


 


 


 


RECOMMENDED________________________________________ DATE______________ 


     Supervisor 


 


RECOMMENDED________________________________________ DATE______________ 


     Division Officer 


 


RECOMMENDED________________________________________ DATE______________ 


     Department Head 


 


QUALIFIED_____________________________________________ DATE______________ 


   Commanding Officer or Designated Representative 
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301  WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 


 


 Estimated completion time:  2 weeks 


______________________________________________________________________________ 


  


301.1  PREREQUISITES 


 


FOR OPTIMUM TRAINING EFFECTIVENESS, THE FOLLOWING 


ITEMS SHOULD BE COMPLETED PRIOR TO STARTING YOUR 


ASSIGNED TASKS BUT SHALL BE COMPLETED PRIOR TO FINAL 


WATCHSTATION QUALIFICATION.  


 


301.1.1  Watch Stations: 


 


 Airfield Vehicle Operators Course (AVOC) 


 


 Completed ___________________________________ 


 (Qualifier and Date) 


 


 301 Flight Line Observer (Recommended) 


 


 Completed ___________________________________ 


 (Qualifier and Date) 


  


        .2  Required Reading: 


 


 NASWHIDBEYINST 3700.3B 


 


 Completed ___________________________________ 


 (Qualifier and Date) 


 


 


 


 


 


 


 


 


 


 


 


 


 


301  WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 
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301.2  TASKS 


 


 For the tasks listed below: 


 


 A. What are the steps of this procedure? 


 B. What are the reasons for each step? 


 C. What control/coordination is required? 


 D. What means of communication are used? 


 E. What safety precautions must be observed? 


 F. What parameters/operating limits must be monitored? 


 G. Satisfactorily perform this task. 


   Questions 


301.2.1 Describe BASH team roles and responsibilities.    


 A. BASH Program Manager 


 B. BASH Coordinator 


 C. Wildlife Detection and Dispersal Team Member 


 


 ___________________________________ 


 (Signature and Date) 


 


        .2 Describe the basic characteristics for field identification A B D E G 


 of birds.           


 


 ___________________________________ 


 (Signature and Date) 


  


        .3 Identify local wildlife hazards to aviation safety. A B D E F G 


 


 ___________________________________ 


 (Signature and Date) 


 


        .4 Identify Local, State and Federal (MBTA/ESA) wildlife  A B D E F G 


 permit requirements.                


 


 ___________________________________ 


 (Signature and Date) 


 


        .5  Identify wildlife management techniques for airfields. A B C D E F G 


 


 A. Direct control techniques. 


 B. Passive control techniques. 


 


 ___________________________________ 


 (Signature and Date) 


301  WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 
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301.3  TASKS 


 


 For the tasks listed below: 


 


 A. What are the steps of this procedure? 


 B. What are the reasons for each step? 


 C. What control/coordination is required? 


 D. What means of communications are used? 


 E. What safety precautions must be observed? 


 F. What parameters/operating limits must be monitored? 


 G. Satisfactorily perform this task. 


Questions 


 


301.3.1 Identify proper safety PPE. A B C D E F G 


 


 ___________________________________ 


 (Signature and Date) 


 


        .2 Conduct equipment familiarization and techniques training A B C D E F G 


 (vehicle dispersal, and other equipment usage as applicable). 


          


 ___________________________________ 


 (Signature and Date) 


 


        .3 Identify proper airfield radio phraseology. A B C D E F G 


 


 ___________________________________ 


 (Signature and Date) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 
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301.4 TASKS 


 


 For the tasks listed below: 


 


 A. What are the steps of this procedure? 


 B. What are the reasons for each step? 


 C. What control/coordination is required? 


 D. What means of communications are used? 


 E. What safety precautions must be observed? 


 F. What parameters/operating limits must be monitored? 


 G. Satisfactorily perform this task. 


Questions 


301.4.1 Conduct BASH patrols with a qualified WDDT member A B C D E F G 


   (3 times) 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


        .2 Inspect airfield pavement/runway for BASH hazards (3 times). A B C D E F G 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


  


 


 


 


 


 


 


 


 


 


        .3 Demonstrate proper radio phraseology (3 times). A B C D E F G 
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 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


 


 ___________________________________ 


 (Signature and Date) 


 


        .4 Demonstrate communication skills with Duty Operations  A B C D E F G 


 and Tower about wildlife hazards (3 times).             


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


        .5 Conduct wildlife dispersal using vehicle (3 times). A B C D E F G 


  


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


        .6 Display proper record keeping for BASH (3 times). A B C D E F G 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 


 


 ___________________________________ 


 (Signature and Date) 
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301  WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 


 


301.5  EXAMINATIONS  
 


301.5.1  EXAMINATIONS   Pass a written examination (Level I) 


 


___________________________________ 


(Signature and Date) 
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OAK HARBOR, WASHINGTON 98278-5000 


NAS WHIDBEY ISLAND INSTRUCTION 3700.3C 


From: Commanding Officer, Naval Air Station Whidbey Island 


Subj: BIRD AIRCRAFT STRIKE HAZARD PLAN 


Ref: (a) CNICINST 3750.lA 
(b) CNIC M-BASH
(c) OPNAVINST 3750.6S
(d) OPNAVINST 3750.21
(e) OPNAVINST 5090.lD
(f) CNAFM 3710.7
(g) FAA Handbook 7110 .65
(h) NAVFAC P-73, Vol II


Encl: (1) NAS Whidbey Island BASH Plan 
(2) BASH Zone Depiction


NASWHIDBEYINST 3700.3C 
N3 
30 Jul 2020 


(3) Arms, Ammunition, and Explosives (AA&E) Standard Operating Procedures (SOP)
(4) Wildlife Detection and Dispersal Team Joint Qualification Requirements (JQR)


1. Purpose. To issue the Bird Aircraft Strike Hazard (BASH) Plan as enclosure (1), which
provides a program, per references (a) through (h), to reduce the potential for collisions between
aircraft and birds or other animals.


2. Cancellation. NASWHIDBEYINST 3700.3B


3. Background. No single solution exists to the BASH problem; a variety of techniques and
organizations must be involved to ensure success of this program. The program encompasses all
actions which may identify, reduce, or eliminate bird or other animal hazards to aviation,
specifically, bird avoidance and bird control (including harassment, grounds maintenance,
habitat modification, and depredation). The BASH plan shall be planned and executed using the
guidelines established for the Naval Aviation Safety Management System (references (a) and
(c)).


4. Objectives. BASH does exist at this installation and within the immediate vicinity due to
resident and migratory bird species. Daily and seasonal bird movements create various
hazardous conditions to aviation. This plan is designed to reduce the bird hazard in and around
Naval Air Station (NAS) Whidbey Island.
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5. Records Management. Records created as a result of this instruction, regardless of media and
format, will be managed per SECNAV M-5210.1 of January 2012.


6. Review and Effective Date. Per OPNAVINST 5215.17A, NAS Whidbey Island Operations
Department will review this instruction annually on the anniversary of the effective date to
ensure applicability, currency, and consistency with Federal, Department of Defense, Secretary
of the Navy and Navy policy and statutory authority using OPNAV 5215/40, Review of
Instruction. This instruction will automatically expire five years after effective date unless
reissued or canceled prior to the fifth-year anniversary date, or an extension has been granted.


Releasability and Distribution: 
Electronic only, via CNIC Gateway Portal, 
https:// g2.cnic.navy .mil/Directives/Documents/F orms/Regioninstallation.aspx?FilterField 1 =Regi 
onO&FilterValue 1 =CNRNW &FilterField2=InstallationO&FilterV alue2=NASWHIDBEY1SLAN 
DWA 
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CHAPTER 1 


GENERAL INFORMATION 


1. General.  NAS Whidbey Island and Outlying Landing Field (OLF) Coupeville have large and


potentially dangerous bird and animal populations.  Daily and seasonal bird movements in the


vicinity of the airport create various hazards to aircraft.  Accordingly, the Bird and Animal


Aircraft Strike Hazard (BASH) Program is designed to control wildlife and to provide increased


levels of safety during the critical phases of flight.  This plan establishes specific procedures to


reduce known and future wildlife hazards.  There is no single solution or agency that can solve


the bird strike problem.  Therefore, a variety of techniques and organizations must be involved in


the overall program.  This plan is designed to:


a. Establish a BASH Hazard Working Group (BHWG) and designate responsibilities to its


members. 


b. Establish training for all NAS Whidbey Island airfield users concerning responsibilities


and actions. 


c. Establish procedures to identify high hazard situations and to aid supervisors and aircrews


in alerting/discontinuing flying operations when required. 


d. Establish aircraft and airfield operating procedures to avoid high hazard situations.


e. Provide a method for disseminating information to all tenant and transient aircrews on


bird hazards and procedures for bird avoidance. 


f. Establish passive techniques to decrease airfield attractiveness to birds.


g. Establish active/static techniques to disperse birds from the airfield.


h. Establish local procedures for reporting of damaging/non-damaging bird strikes.


i. Establish procedures for collecting bird strike remains.


2. Airfield Installation Description


a. Ault Field (NAS Whidbey Island) is an active military airfield.  The primary missions


supported are maritime patrol and electronic warfare, with logistic and search and rescue 


operations in a secondary role.  The primary aircraft types using the airfield runways include the 


assigned EA-18G, P-3, P-8, C-40, MH-60S, and transient aircraft. 


b. OLF Coupeville is an active military airfield used by NAS Whidbey Island based tactical


jet aircraft for Field Carrier Landing Practice (FCLP) operations.  These consist of touch and go 
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landings to a simulated carrier deck on the runway.  The NAS Whidbey Island MH-60S 


helicopters use OLF Coupeville for simulated deck landings and for autorotation training. 


Takeoffs and full stop landings by fixed wing aircraft are not authorized and the airfield is not 


used by other types of military or transient aircraft. 


3. Local Area


a. NAS Whidbey Island is situated on a narrow island in Puget Sound between the Strait of


Juan de Fuca and Saratoga Passage.  The town of Oak Harbor borders to the southeast.  There are 


4,253 acres within Ault Field's boundaries.  The airfield elevation is 47 feet above sea level. 


b. OLF Coupeville is located 10 miles southeast of NAS Whidbey Island and two miles


southeast of the town of Coupeville.  The airfield encompasses 677 acres and elevation is 199 


feet above sea level. 


4. General Topography.  Ault Field has generally level topography.  The coastal plain surface


slopes very gently southward toward the Sound, ground elevation varies from sea level to


approximately 55 feet above sea level along the northern installation boundary.


5. Developed Area.  The Ault Field developed area (including the runways) is approximately 23


percent of the total installation.


6. Vegetation Cover Types.  Fourteen different types of vegetation cover can be found in the


Ault Field complex.


7. Habitats.  Systematic surveys of bird life on NAS Whidbey Island have tallied over 200


different bird species within the four major habitat types found on station.  The four major


habitats are wetlands, woodlands, grasslands, and coastal/open ocean.  Additionally, standing


water, perch sites, tall brush and short grass are all present on station and attract large numbers of


individual and flocking birds.  The combination of all these environments and attractors


increases the potential for a serious bird strike incident.


8. Species.  Chapter 5 contains a comprehensive listing of birds/mammals which may be


observed in the airfield area.  There may be occasional sightings of other species during


migration, but this list is considered thorough for BASH purposes.


9. Explanation of Terms


a. Active Bird Dispersal.  Harassment techniques employed to disperse birds from airfield


and surrounding areas.  Methods may include chase, pyrotechnics, bioacoustics, other forms of 


non-lethal harassment and depredation. 
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b. Bird and Animal Aircraft Strike Hazard (BASH).  General term to describe bird and


wildlife hazards and bird and wildlife hazard programs. 


c. BASH Advisory.  A radio transmission from Air Traffic Control (ATC) or aircrew


reporting specific bird hazard information.  May be real time or disseminated via Automated 


Terminal Information Service (ATIS) broadcasts. 


d. BASH Window.  Known periods of severe bird activity where the Bird Watch Condition


(BWC) may be automatically set in advance.  Designated by a Fly Safe Plan (FSP), as needed. 


e. BASH Management Zone.  Area around the airfield broken into areas of effort as


described below and shown in enclosure 2. 


(1) BMZ 1.  Area defined as 1,000 feet laterally from runway centerline for Class B


runways (All NAS Whidbey Island complex runways are Class B) respectively to include the 


Type I and II clear zones at the ends of the runways as defined in UFC 2-000-5N. 


(2) BMZ 2.  Area from the edge of the primary surface area out to the airfield perimeter


fence.  At installations with no airfield perimeter fence the Air Operations Officer and BWG will 


define the boundary. 


(3) BMZ 3.  Area from airfield perimeter fence or notional perimeter boundary to the


installation perimeter fence. 


(4) BMZ 4.   Area from installation perimeter fence out to a minimum of 10,000 feet and


may extend out to five miles.  Distance is measured from the center of the airfield. 


f. BASH Hazard Working Group (BHWG).  Local committee of base and unit offices


concerned with wildlife hazards.  Executes and makes recommendations to the BASH Program. 


g. Bird Strike.  Any contact between a bird or other animal and an aircraft, whether or not


damage occurred.  All wildlife strikes, damaging or non-damaging, are required to be reported to 


the Navy Safety Center through the United States Department of Agriculture (USDA) Biologist. 


h. Bird Watch Condition (BWC).  A wildlife alert condition used to warn aircrew of wildlife


activity. 


(1) BWC Low.  Wildlife activity on or around the airfield representing low potential for


strikes. 


(2) BWC Moderate.  Wildlife activity in locations representing increased potential for


strikes.  BWC Moderate requires increased vigilance by all agencies and supervisors and caution 


by aircrews. 
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(3) BWC Severe.  Wildlife activity on or immediately above the active runway or other


specific location representing high potential for strikes.  Supervisors and aircrews must 


thoroughly evaluate mission need before conducting operations in areas under condition 


SEVERE.  It is recommended that aircraft avoid the specific BASH Zone in which the severe 


BWC has been established. 


i  Depredation.  Technique used to remove problem birds and animals permanently from the 


airfield and hangars when other scare tactics are ineffective.  Permits for some species are 


required. 


j. Joint Qualification Requirements (JQR).  Training actions required to completed prior to


be designated as authorized to perform the described action or position. 


k. Models/Decoys.  Various static devices used to disperse birds from airport areas.  May


include scarecrows, decoys, Mylar tape and eye spots. 


l. Pyrotechnics.  Noise producing devices fired from pistol or shotgun.  Used by USDA


BASH personnel to scare birds away from runways and airport areas.  Pyrotechnics are Class 1.4 


explosives. 


m. Standard Operating Procedure (SOP).  Procedures to be followed while conducting an


event, procedure, or evolution. 


n. Salvage.  The act of collecting wildlife or wildlife remains from an aircraft or from the


airfield environment.  Birds covered by the Migratory Bird Treaty Act (MBTA) must be reported 


to the U.S. Fish and Wildlife Service (USFWS) via a Salvage Permit.  Certain mammalian 


species are reported through State agency permitting requirements. 


o. Wildlife Detection and Dispersal Team (WDDT).  Individuals authorized by USDA and


NAS Whidbey Island to conduct dispersal techniques onboard the station. 


p. Wildlife Hazard Management Plan (WHMP).  The source document for NAS Whidbey


Island’s integrated Wildlife Damage Management strategy and requirements. 


q. Wildlife Services.  An office of the USDA Animal and Plant Health Inspection Service


which the Navy has under contract to provide BASH assistance through a USDA Biologist. 
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CHAPTER 2 


ORGANIZATIONAL TASKS AND RESPONSIBILITIES 


1. BASH Hazard Working Group (BHWG)


a. General.  The BHWG is organized to implement and monitor the BASH Plan.  It allows


base offices affected by airfield bird and wildlife problems the opportunity to meet and discuss 


possible solutions.  The BHWG shall meet regularly with representatives from each organization 


concerned with bird hazards. 


b. Composition.  The BWG shall be composed of the following personnel:


(1) NAS Whidbey Island Operations Officer (Chair)


(2) Public Works Officer/Facilities Maintenance Director


(3) Air Field Manager


(4) Aviation Safety Officer (ASO)


(5) USDA Biologist


(6) NAS Whidbey Island Natural Resource Manager


(7) NAS Whidbey Island Environmental Program Director


(8) NAS Whidbey Island ATC representative


(9) Commander, Electronic Attack Wing, U.S. Pacific Fleet (COMVAQWINGPAC)


Aviation Safety Officer 


(10) Commander, Patrol and Reconnaissance Wing TEN (COMPATRECONWING-10)


Aviation Safety Officer 


(11) Squadron Aviation Safety Officers


(12) Public Affairs Officer (as required)


(13) Security (as required)


(14) Explosives Safety Officer (ESO) (as required)


(15) Community Plans/Liaison Officer (as required)
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c. Authority.  The Commanding Officer (CO) is responsible for the BASH Program and is


approval authority for all BHWG recommendations.  Active participation by Operations and 


Naval Facilities Engineering Command Northwest (NAVFACNW) is the key to ensuring 


success of this program. 


d. BHWG Meeting Schedule.  BHWG meetings will be scheduled at least quarterly.  The


BHWG will meet as often as necessary to stay current on bird hazards and to discuss solutions, 


results, and effectiveness of the program.  An important concept is that the BHWG address 


problems as they develop, before they create a serious safety hazard. 


e. BHWG Function


(1) Execute and update the BASH Plan.


(2) Monitor base-wide compliance with reference (c) to include wildlife strike reporting.


(3) Collect, compile, and review data on all wildlife strikes.


(4) Develop a WHMP to identify and recommend actions to reduce bird hazards and


submit to the CO for approval. 


(5) Recommend changes in operational procedures.


(6) Prepare informational programs and safety briefings for aircrews.


2. NAS Whidbey Island Operations Officer (OPSO)


a. Overall BASH program manager responsible for execution oversight of the installation


Integrated Wildlife Damage Management plan.  Central point of contact for BASH coordination 


and planning with other departments, installation tenants and local community.  Chair BHWG 


meetings. 


b. Monitor the effectiveness of the BASH program.


c. Conduct periodic reviews of the BASH program using the self-inspection checklist


contained in Appendix A-1 of reference (b). 


d. Ensure BASH program is a part of safety surveys conducted by the Naval Safety Center.


e. Oversee development of the WHMP.


f. Publish JQR for training of WDDT.







NASWHIDBEYINST 3700.3C 


30 Jul 2020 


2-3 Enclosure (2) 


g. Coordinate USDA storage, with 24/7 access, of BASH related small arms within the NAS


Whidbey Ready For Issue (RFI) Armory and ammunition and pyrotechnics within an ESO 


approved airfield Ready Service Locker (RSL). 


h. Develop in conjunction with the installation ESO a SOP for the handling, use, and storage


of BASH Arms, Ammunition, and Equipment on board NAS Whidbey Island.  Conduct an 


annual review of the SOP. 


i. Monitor completion of BASH refresher training for airfield users on an annual basis.


3. NAS Whidbey Island ASO


a. Serves as the BASH Action Officer who will assist the NAS Whidbey OPSO in all aspects


of the BASH program. 


b. Maintains a file of all bird strikes occurring at NAS Whidbey Island.


c. Provides liaison with all aviation activities at NAS Whidbey Island concerning BASH


issues. 


d. Assist USDA Biologist in developing a continuing information and education program to


disseminate bird hazard information. 


e. Maintain a Web Enabled Safety System (WESS) account with the Naval Safety Center


and assist in wildlife strike reporting and monthly briefings on the status of BASH program. 


4. Airfield Manager


a. Monitors grass height, drainage ditches, etc., as per the WHMP and report problems to


NAVFACNW Public Works.  Ensures all airfield grounds maintenance requirements in the 


WHMP are properly reflected in grounds maintenance contracts. 


b. Establish a BASH awareness training program for all airfield users, including airfield


management, ATC, Public Works, and airfield facilities personnel. 


5. NAS Whidbey Island USDA Biologist, USDA Wildlife Personnel


a. Assist in development of a WHMP providing requirements for habitat management at


NAS Whidbey Island and OLF Coupeville ensuring compliance with the installation Integrated 


Natural Resources Management Plan (INRMP) and Integrated Pest Management Plan. 


b. Make recommendations to the BHWG, the installation’s natural resources program, and


airfield management on habitat modifications and emerging issues and hazards.  
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c. Facilitate the acquisition and renewal of annual migratory bird depredation/salvage


permits. 


d. Maintain a WESS account with the Naval Safety Center and assist in wildlife strike


reporting and monthly briefings on the status of BASH program. 


e. Submit monthly reports to the NAS Whidbey Island OPSO detailing methodology,


mitigation rationale, results of all work completed and appropriate BASH recommendations.   


f. Provide training on request to local squadrons and coordinate with state and local wildlife


agencies as necessary to conduct BASH work on the airfield.  USDA will train a WDDT that 


can report the BWC and disperses problem birds via appropriate and trained methods per the 


WDDT JQR. 


g. Prepare and update the airfield Wildlife Hazard assessment to provide data to identify


problem species and high risk areas.  Coordinate BASH actions with the installation natural 


resources program. 


h. Participate in annual BASH Self-Assessments, Commander, Navy Installations Command


(CNIC) Airfield Evaluations, and Naval Safety Center Assessments. 


i. Maintain storage of small arms in accordance with appendix (3).


` 


6. Wing Commanders


a. Wing Commanders should publish operating instructions/checklists and conduct training,


as appropriate, to support this plan. 


b. Ensure Aviation Safety Officers are assigned to the BHWG.


c. Issue specific guidance for units on:


(1) Procedures and restrictions to be followed under each of the bird hazard conditions.


(2) Bird strike reporting.


(3) Bird remains collection and preservation.


(4) Ensure squadrons comply with reference (d) regarding mandatory reporting of all bird


strikes. 
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7. Tenant Squadrons


a. Participate in BHWG.


b. Publish operating instructions/checklists as appropriate to support this plan and Wing


directives. 


c. Ensure a bird hazard awareness program is established and briefings conducted to include


web based BASH training, posters, and information on seasonal bird hazards.  Chapter 4 of this 


instruction should be reviewed in the Spring and Fall when bird hazards are typically greatest. 


d. Ensure aircrew briefings are conducted on bird hazards and attendance documented.  This


briefing is mandatory for all aircrew and shall cover in-flight avoidance procedures and go/no-go 


criteria. 


e. Monitor, on a regular basis, aircrew mission briefings to ensure existing BASH


information is briefed. 


f. Coordinate unit flying activities through their Wing to minimize exposure to migratory


birds. 


g. During spring and fall migration seasons make BASH a special interest item.


h. Issue specific guidance to maintenance personnel for reporting observed hazardous bird


activity to the ATC Tower or Operations Duty Officer (ODO). 


i. Issue specific guidance to maintenance personnel for reporting all discovered bird strikes


on aircraft to the Squadron Safety Officer. 


j. Issue procedures for the preservation of bird remains and blood smears if discovered on an


aircraft.  Even the smallest fragment of a feather should be preserved for identification. 


k. Ensure aircrew complies with reference (d) regarding mandatory reporting of all bird


strikes, damaging and non-damaging. 


l. Brief bird hazard awareness and the NAS Whidbey Island BASH program to all hosted


aviation units. 


8. Air Traffic Control Tower


a. When directed by USDA BASH personnel, or at the discretion of the ATC Tower


Supervisor, declare BWC based on reported sightings or BWC criteria in Chapter 3. 
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b. Alert USDA BASH of observed bird and animal hazards.


c. Allow USDA BASH and WDDT priority movement on the airfield to disperse wildlife on


or near active runways. 


d. Issue bird advisory information to aircraft over air traffic control frequencies per Federal


Aviation Administration (FAA) Orders, as per reference (g). 


9. NAVFACNW Public Works


a. Provide representatives for BHWG including the Public Works Officer and/or Facilities


Management Director, Environmental Planning Director, Natural Resource Manager, and 


Community Plans/Liaison Officer. 


b. In accordance with reference (h) and based upon the direction of the BHWG and the


WHMP, maintain runway lateral and approach zones in a manner that is least attractive to birds. 


c. Ensure training is conducted for all Public Works and base support personnel (sweepers,


etc.) covering responsibilities, actions and techniques applied under this instruction. 


d. Ensure all trash receptacles located in BMZ 1 and 2 of enclosure (2) have covers which


prevent bird access and are emptied on a timely basis to prevent overflowing as trash is a bird 


attractor. 


e. Incorporate practices described in Chapter 3 and the WHMP into the base land


management plan. 


10. Environmental Division


a. Participate in the BHWG.


b. Ensure BASH program is in compliance with all applicable state and federal


environmental laws and regulations including permit conditions. 


c. Coordinate the necessary permits for habitat modification and pest and vegetation control


to include controlled burns, herbicide and pesticide applications, and tree and brush removal.  


Take the lead on any National Environmental Policy Act actions necessary to promote and 


improve the BASH environment and reduce risks. 


11. Natural Resources Program


a. Participate in the BHWG.
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b. Ensure BASH program and plans are in compliance with the installation INRMP and all


applicable state and federal natural resources laws and regulations. 


c. Ensure that BASH management actions are considered sustainable land management


practices and that monitoring protocols use scientifically sound techniques. 


d. Coordinate INRMP revisions with air operations and incorporate developed BASH


management actions into the INRMP. 


e. Coordinate and manage all applicable natural resources consultations and depredation


permits necessary to support the BASH program.  This includes coordinating with the USDA 


Biologist and Airfield Manager to identify permit needs and consolidating and submitting 


reporting requirements. 


f. Coordinate natural resources actions with USDA BASH personnel.


12. Security Department


a. Provide representative for BHWG when required.


b. Support the onboard weapons storage for USDA BASH personnel in hangar 9 according


to reference (a) and enclosure (3). 


c. Ensure Watch Commanders are aware of the ready service locker location in hangar 9.


13. Public Affairs.  Public Affairs will provide a public information program designed to inform


base personnel, dependents and the general public on the hazards of uncontrolled bird activity


and the measures being taken to minimize the danger.


14. ESO


a. Provide representative for BHWG when required.


b. Obtain and maintain site approvals for pyrotechnic storage in ready service lockers as


required by BHWG. 
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CHAPTER 3 


CONCEPT OF OPERATIONS 


1. General.  The BASH program is an ongoing process including both information dissemination


and active/passive wildlife control techniques.  Of these processes, the most critical is the


aircrew notification and warning system.  This system establishes procedures for the immediate


exchange of information between ground agencies and aircrews concerning the existence and


location of birds that pose a hazard to flight safety.  Additionally, a cautionary advisory is


published in the Department of Defense (DoD) Flight Information Publication (FLIP) AP/1


under Supplementary Airdrome Remarks.


2. BWC System.  BWC (Severe, Moderate, and Low) are defined in Chapter 1 of this


instruction.  The terminology is identical to the United States Air Force (USAF) codes in section


B of the DoD FLIP.  Bird locations should be given with the condition code.  Species and/or size


information may also be provided.


a. Bird Watch Alert.  A general warning that indicates when weather, time of day and


seasonal conditions make an influx of birds onto the airfield likely.  Upon receipt of special 


conditions, airfield management ODO will set the alert and the ATC Tower will include a 


general statement in ATIS broadcasts. 


b. BASH Window.  BASH windows are based on historical bird survey data that show


specific times when a hazard is known to exist, i.e., dawn seagull movements, etc.  When BASH 


windows are set, aircraft operations during these time frames are not recommended.  The ODO 


will post BASH windows designated in a FSP.  Squadron flight schedulers should exercise 


caution when scheduling operations during BASH windows.  Guidance for aircraft operations is 


contained in Chapter 4. 


3. BWC Reports


a. Bird Hazard Reporting.  ODO, or designated representative, ensures hazardous conditions


are reported.  Declaration of a BWC will be based on the following: 


(1) Visual observation of bird activity on or near the airfield by ATC Tower or USDA


BASH personnel. 


(2) Information relayed by the Facility Watch Supervisor (FWS), airborne and taxiing


aircraft. 


(3) Observations relayed to the ATC Tower by any of the following personnel:  airfield


facilities, weather observers, Landing Signaling Officer (LSO), ground electronics maintenance, 


airfield lighting technicians, crash crews, arresting gear maintenance, sweepers, mowers, security 


police, transient line personnel and any other personnel driving on the airfield. 
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(4) ATC or weather radar observation.


b. USDA BWC Reporting


(1) The most accurate and real-time reporting of bird hazard information is obtained from


USDA BASH personnel.  USDA provides a roving patrol to the maximum level their staffing 


posture allows and is in the best position to make accurate BWC reports. 


(2) When the USDA BASH is patrolling the airfield, they will have the primary


responsibility to make BWC reports to the ATC Tower.  At a minimum, reports will be made 


hourly for inclusion in ATC Tower ATIS broadcasts.  USDA BASH personnel will continue to 


make real-time reports and update BWC as hazard conditions change. 


(3) Once BWC Severe has been declared the condition will be updated, at a minimum,


every five minutes until downgraded.  When aircraft are holding for BWC Severe, the USDA 


BASH personnel will immediately notify the ATC Tower if initial attempts to disperse the birds 


have failed.  During BWC Severe, USDA BASH personnel shall remain on the airfield and be 


actively involved in dispersal techniques until BWC Severe is downgraded. 


c. OLF Coupeville Reporting


(1) Prior to scheduled FCLP operations, OLF personnel will make a BASH sweep of the


runway and pass BWC reports to the ODO and LSO. 


(2) OLF personnel will make periodic sweeps of the runway when breaks in flight


operations allow, and report BWC to the ODO and LSO as necessary. 


(3) The LSO shall also report BWC to the ODO and issue radio advisories to inbound and


pattern aircraft. 


d. BWC Declarations by Maintenance Personnel, Sweepers, Grass Mowers and Others


(1) If a bird hazard exists, other personnel may notify USDA BASH, ATC Tower or


ODO as applicable.  This notification can be made on a radio net or by telephone.  Telephone 


reports can be passed to the ODO at extension (360) 257-2681. 


(2) Reports should include:


(a) Identity of caller (agency for ground personnel, call sign for aircrews.)


(b) Location.
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(c) Altitude.


(d) Time of sighting.


(e) Approximate number of birds or hazardous wildlife.


(f) Type of wildlife (if known).


(g) Behavior of birds (soaring, flying to or from a location, etc.)


e. Aircrew Reporting.  Aircrews should report significant activity as follows:


(1) Notify ATC Tower (or LSO for OLF).


(2) On a low level route/range area, notify ATC and NAS Whidbey Island Schedules


after landing. 


4. Downgrading BWC.  Once a BWC has been declared, it shall be downgraded commensurate


with updated information.  The ATC Tower will make the final determination on BWC.  For


OLF Coupeville, the LSO will change BWC as required.


5. Bird Hazard Communication.  Disseminating BWC is critical to BASH effectiveness.  The


ATC Tower will disseminate the BWC by the following means:


a. Include BWC on ATIS Broadcasts.


b. Notify inbound/departing aircraft of BWC if aircraft has received ATIS and the BWC has


changed. 


c. Provide additional bird advisories per reference (e).


d. The ATC Tower Supervisor will direct USDA BASH to the location where the wildlife is


posing a problem. 


e. Pass BWC to ODO.


f. For rapidly changing BWC place a statement on ATIS advising aircrews to contact


Ground, ATC Tower, or Approach for the latest BWC. 


g. Pass OLF BWC to aircraft outbound to OLF.


h. Notify other area airfields via ATC direct lines of all sightings of large flocks or migratory


movements. 
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i. If BWC Severe is declared for extended periods of time and will impact flight operations,


the ATC Tower will notify FWS. 


6. WDDT Procedures.  WDDT will actively patrol Ault Field Monday-Friday, sunrise to sunset,


operating as staffing permits.  At other times, they will be activated on an as-needed basis.  All


members of the WDDT will receive training from the USDA Biologist and have a signed JQR


(enclosure 4) prior to commencing WDDT duties.


a. Prior to initiation of dispersal actions, the WDDT leader will coordinate the location and


methods with the ATC Tower Supervisor and ensure that BHC Severe has been declared prior to 


dispersal activities on the duty runway. 


b. Only approved dispersal techniques as directed by the USDA Biologist shall be used.


c. The WDDT will not use methods.


d. If the methods above do not work or the birds become accustomed to the hazing, it may


become necessary to USDA personnel to remove several birds via lethal methods to reinforce the 


dispersal methods. 


e. When the target flock or problem birds are dispersed, ATC Tower shall be notified so the


BWC can be lowered. 


7. BASH Dispersal Equipment


a. General.  There are a variety of methods for dispersing birds using static, pyrotechnic,


bioacoustics, and depredation equipment.  Any or all of these may be used at NAS Whidbey 


Island/OLF Coupeville to disperse wildlife.  USDA personnel and the WDDT are specially 


trained in use of this equipment. 


b. Static Deterrent Devices.  Static deterrents include, but are not limited to: Propane


cannons, scarecrows, silhouettes, and effigies.  They are sometimes effective in bird deterrence. 


Static devices are designed to augment the activities of the dispersal techniques. 


c. Pyrotechnics.  Pyrotechnics are effective for dispersing most bird species and should also


be used for coyotes, deer and other animals.  Pyrotechnics are fired from modified pistols and 12 


gauge shotguns.  Pyrotechnics may include a variety of devices similar to commercial fireworks, 


including bangers, whistlers, screamers, and salutes.  These small but very loud firecrackers are 


shot from the pistol/shotgun into flocks or near individual animals to frighten them away when 


they are discharged.  Only authorized personnel will operate Pyrotechnics as follows: 
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(1) Liaison with the ATC Tower prior to discharging pyrotechnics and coordinate the


location.  If aircraft operations are imminent, ensure the BWC is raised prior to initiating 


dispersal operations. 


(2) Use personal protective equipment, including but not limited to, ear and eye


protection, and gloves. 


d. Lethal Control (Depredation).  Occasional depredation of birds reinforces the other


methods.  Shooting one or two from a flock then following with a volley of pyrotechnics is 


generally a very effective strategy for deterrence.  Domestic Pigeons, European Starlings, and 


House Sparrows may be removed without permit.  All birds (with the exception of the Domestic 


Pigeon, European Starling, and the House Sparrow) that are removed using lethal methods must 


be reported to the USFWS under the depredation permit process.  Mammals removed may 


require a state equivalent permit.  Depredation will only be conducted by USDA personnel. 


e. Record Keeping.  WDDT will maintain daily activity logs.  These logs will document all


bird dispersal operations to include species, location, methods, and number of birds dispersed.  


These will be forwarded on a weekly basis to the USDA Biologist.  Monthly data will be sent by 


the USDA Biologist to the NAS Whidbey Island OPSO and USDA.  The data will be 


summarized at BHWG and Aviation Safety and Foreign Object Debris Council Meetings. 
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CHAPTER 4 


AIRCREW PROCEDURES 


1. Bird Behavior.


a. When taxiing, watch for birds on the airfield, particularly if Tower has provided specific


bird locations or additional information. The most frequently struck birds, e.g. raptors, may be 


difficult to see on the tarmac or concrete. Flocking birds may be partially hidden in grassy areas. 


Look for raptors circling overhead or perched in trees, tall bushes, or airfield structures. Report 


bird sightings to Tower. 


b. Birds on the ground face into the wind and may not detect approaching aircraft; birds may


take flight in close proximity. 


c. When birds are observed, notify Tower. Request dispersal team if they are in a location


that presents a possible danger to aircraft. 


d. Increase interval on section departures to 20 seconds during Condition Moderate. The lead


aircraft in flight can cause birds to lift and circle behind, leading to a strike to the wingman. 


NOTE:  75 percent of all multi-engine strikes occur to engines on the same side. 


e. Travel as much as possible above the bird layer. More than 40 percent of all strikes occur


at ground level, 30 percent from one foot to 500 feet, 11 percent from 501 to 1,500 feet, and 17 


percent above 1,500 feet. In practice, this recommends climbing to 500 feet AGL as rapidly and 


safely as possible then continue to climb without delay to 1,500 feet. 


f. If birds are detected ahead of the aircraft, attempt to pass over them. Threatened birds


descend to evade. 


g. Avoid high-speed descents and approaches during periods of dense bird concentration.


Reducing speed can significantly reduce impact energy. 


h. When able, climb and descend in a straight line. This makes it easier for the birds to


anticipate the flight path and avoid. 


i. Avoid flying one hour prior to and after sunrise and sunset.


2. Low Level Routes.  Guidance for aircrew actions on routes or segments with severe bird


activity is contained in amplifying COMVAQWINGPAC instructions.  All flights must avoid


those segments that are under BWC Severe based on migration patterns or Weather Radar


reports.  Additional low-level hazard guidance will be obtained from Bird Hazard Avoidance


data provided by the USAF BASH Team.  Each squadron safety office should maintain a copy of
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this data.  The following are some general operational changes to reduce threats from bird 


strikes, mission permitting: 


a. When practical, reduce low-level flight time.  The majority of all bird strikes occur below


1,500 feet AGL. 


b. Reduce formation flying.  The first aircraft can redirect birds into trailing aircraft.


c. Reduced airspeeds will allow birds to be seen sooner and lessen damage in event of a


strike. 


d. Avoid areas with known raptor concentrations during summer, especially during the


1000-1700 time-frame due to increased thermals. 


3. Bird Strike Reporting.


a. Post flight follow-up and reporting of bird strikes are an essential and important part of the


BASH program.  After a strike: 


(1) If airborne, inform ATC Tower.


(2) After post-flight inspection, preserve any remains (however slight) and notify NAS


Whidbey Island ASO immediately. 


(3) Report strikes even if no bird remains are found on the aircraft.  BASH Team and


airfield facilities personnel may be able to retrieve the bird on the airfield. 


(4) Follow up local reporting by completing the standardized "Bird/Animal Strike Hazard


Report" form found in Annex N of reference (d), or via the Navy Safety Center web site 


www.safetycenter.navy.mil.  Both damaging and non-damaging strikes are required to be 


reported. 


(5) All wildlife remains collected for identification must be reported to the appropriate


Federal and State agencies.  All collected avian species covered under the MBTA must be 


reported through the station’s USFWS Salvage permit. 


b. Aircrew are encouraged to report near strikes that involve evasive action, or whenever the


proximity of the miss is "too close for comfort" to the NAS Whidbey Island ASO. 


4. Bird Identification.  All strike data is entered into both local and Navy Safety Center


databases to help track and identify bird hazards.  Identification of species and sampling of bird


remains is essential to determine which species present the hazard and take appropriate


measures.
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a. Collect a blood sample by wiping with an alcohol wipe then seal in a zip-lock plastic bag.


Never use bleach or water.  Feathers can be added if they are dry, but are not required.  Full 


carcasses are not desired as the Smithsonian labs can identify species via DNA analysis.  


b. Mail the swab and a copy of the WESS report, particularly the WESS identification


number, to the Smithsonian Institution via official mail (postage not required): 


Smithsonian Institution 


Feather Identification Lab 


E600, MRC 116 


P.O. Box 37012 


Washington, D.C. 20013-7012 
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CHAPTER 5 


LOCAL ANIMAL SPECIES 


1. General.  The following is a summary of birds within the airfield environment.


2. Ault Field Animal Hazards


a. Avian Species


(1) Gulls.  Most active just after sunrise and before sunset as they move to and from


feeding areas. 


(2) Waterfowl (ducks, geese, swans).  Most active at dawn and dusk, moving at low


altitudes to and from feeding areas.  Swans may remain active throughout the day. 


(3) Loon, Grebes, Cormorants, Mergansers.  These are fish eating birds.  Avoid flying at


sunrise and sunset when large flocks, often in formation, can be found flying to and from feeding 


areas. 


(4) Long-legged Waders (Herons).  Most of these species are attracted to water where


they feed on fish, amphibians, reptiles, arthropods and small mammals. 


(5) Raptors (Hawks, Falcons, Kites, Eagles, Vultures).  These birds can be particularly


hazardous to aircraft because of their size and widespread distribution over bases and low-level 


areas. 


(6) Sandpipers/Shorebirds.  The most significant hazard from these birds occurs when


large numbers flock in tight groups, particularly during migration and along coastlines. 


(7) Terns.  Avoid flying near areas where these birds may be active, such as nesting


colonies or piers in coastal areas. 


(8) Owls.  Most owls are nocturnal and attracted to rodents as a food source.  Short eared


owls are common at all times and are active even in daylight hours. 


(9) Goatsuckers (Nighthawks), Whippoorwills, etc.  These birds are active particularly at


sunset when insects are abundant. 


(10) Woodpeckers.  Strikes should be extremely rare.


(11) Flycatchers.  These birds are present on airfields to feed on insects.  Strikes are


infrequent, but should not be overlooked. 
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(12) Horned Larks.  These birds are attracted by bare spots such as along runway sides,


where they eat weed seeds and insects. 


(13) Swallows and Swifts.  These birds eat insects in flight and are commonly found


above airfields or loafing on hard surfaces particularly after rain events. 


(14) Crows and Ravens.  These omnivorous birds are common in open areas and around


landfills and solid waste transfer stations. 


(15) Blackbirds, Grackles, Cowbirds, and Starlings.  These birds can be particularly


hazardous because they frequently occur in large flocks. 


(16) Meadowlarks.  These birds occur on nearly every airfield and are attracted to


grasslands and low weeds. 


(17) House Sparrows.  These birds are not frequently struck by aircraft, but are common


pests around structures. 


b. Mammalian species.


(1) Coyotes.  These animals are attracted to airfields by rodents, rabbits and other food


sources. 


(2) Rabbits.  In addition to direct hazards to aircraft these animals often attract raptors


and carnivores. 


(3) Rodents.  These animals attract raptors.


(4) Deer.  This mammalian species poses the greatest threat to aircraft due to its size and


preferred nocturnal activities. 


NOTE:  While concern is mostly centered on birds, the above mamalians also pose 


threats to flight operations and must be considered 
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BASH Management Zones (BMZ) 


Figure 1. Ault Field BMZs 
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Figure 2. OLF Coupeville BMZs 
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DISCUSSION 


1. This enclosure covers installation guidelines specific to use of small arms, associated


ammunition, pyrotechnics, and execution of duties by BASH team members including the


WDDT.  This document shall be reviewed annually for currency.


2. Naval explosives safety is governed by NAVSEA OP 5, Volume 1 and procedural changes to


this enclosure are required to be reviewed by the ESO prior to initial approval or annual renewal


at (360) 257-1564.


3. The OPSO is the NAS Whidbey Island BASH program manager.  As such, the OPSO shall


ensure that BASH team members adhere to this enclosure as the local governing directive for


small AA&E regulation.  This enclosure was developed specifically for BASH personnel as an


explosives safety risk management tool.  It is NOT intended to serve as formal Explosive


Ordnance SOP required by NOSSAINST 8023.11for other installation personnel involved in


handling and storage of DoD-issued AA&E.  Air Operations BASH personnel are end users of


non-DoD BASH AA&E and as such, are not required to produce or operate under a formal SOP.
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Environmental Officer 
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Explosives Safety Officer/HERO 
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NAS Whidbey Island Operations Officer 
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REVIEW PROCESS 


This enclosure is reviewed in its entirety on an annual basis and documented on the cover page. 


OPERATIONAL RISK MANAGEMENT (ORM) AND SAFETY REGULATIONS FOR 


HANDLING AND DISCHARGING FIREARMS AND PYROTECHNICS 


1. The principles of ORM apply at ALL times while conducting business on the airfield.  BASH


Personnel shall constantly conduct a risk/benefit analysis while executing their duties.  The ORM


process includes the following five steps:


a. Identify Hazards.  “What could go wrong?


b. Assess those Hazards.  “How likely is it to happen and how severe will it be if it does?”


c. Make Risk Decisions.  “Is it necessary to take the risk?” (Risk/Benefit Analysis)


d. Implement Controls.  “What steps can I implement to minimize the risk I am about to


accept?” 


e. Supervise.  “What mechanisms are in place to readdress this process when necessary?”


2. Any defect or unusual condition noted that is not covered by this instruction shall be reported


to supervisory personnel.


3. All personnel who use firearms and AA&E shall be trained, qualified and certified to safely


perform their work.


4. Do not use AA&E for anything other than their intended purpose.


5. Firearms, air rifles and pyrotechnics launchers shall not be pointed and/or discharged toward


any building, regardless of weapon condition.


6. Firearms, air rifles and pyrotechnics launchers shall not be pointed in the direction of


pedestrians or areas frequented by pedestrians.


7. Firearms shall not be discharged in the industrial or housing area on base.  Pyrotechnics shall


not be discharged in these areas without prior approval from Security or other appropriate


departments.


8. Shooting shall be done in a discrete manner, which will not draw attention from the general


public; otherwise the shot shall not be taken.


9. If managers leave vehicles without their firearms, firearms shall be locked in the vehicle lock


box (not left in the cabin).  NEVER leave firearms unattended for any length of time.
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10. Treat every firearm with respect. Consider it to be loaded until proven otherwise.


11. NEVER point firearms or air rifles at anything you are not willing to shoot.


12. Always carry firearms, air rifles and pyrotechnics in a manner that allows 100% muzzle


control.  Keep the muzzle pointed in a safe direction until you are ready to fire.


13. Keep the safety on and finger out of the trigger guard until you are ready to fire.


14. Always make sure a firearm bore is clear before firing.


15. Use only the proper size ammunition.  Inspect ammunition to make sure there are no dents


or corrosion.


16. Do not pull a firearm or air rifle towards you by the muzzle.


17. Know the range and capabilities of the firearm, air rifle or pyrotechnic you are using.  It is


also imperative to understand the safeties, loading and unloading procedures.


18. NEVER engage in horseplay while carrying a firearm, air rifle or pyrotechnic.


19. NEVER discharge a firearm or air rifle while running.


20. NEVER tamper with, modify or circumvent any safety devices.


21. Firearms or air rifles shall not be discharged from a moving vehicle.  Pyrotechnics may be


discharged from a moving vehicle by certified personnel if loaded outside the vehicle cabin.


22. Always wear ear and eye protection while discharging firearms, air rifles and pyrotechnics.


23. Shooting a firearm, projectile, or pyrotechnic from a vehicle is permitted if the firearm or


device is not loaded (a cartridge in the chamber) until the muzzle is safely outside the window


and a clear line of fire has been established.  The muzzle of the firearm or device may not be


retrieved back into the vehicle until the device is unloaded (no cartridge in the chamber).


24. When transporting the propane cannons and tanks, secure them properly to prevent


movement.


25. Remove ALL spark producing items from your pockets before filling propane tanks and


while connecting and disconnecting tanks from cannons.


26. If possible, DO NOT fire pyrotechnics toward runways or taxiways.   Shell casings and


pyrotechnics can pose a Foreign Object Debris (FOD) hazard on or around aircraft movement


areas including runways, taxiways and aprons.  If required to fire toward these areas, ENSURE a


FOD sweep is performed as soon as practicable afterwards.
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27. NEVER store a loaded firearm, air rifle or pyrotechnic launcher within a vehicle.


28. Do not mix primers and pyrotechnic ammunition. Ensure they are placed in proper


containers.  Use the minimum amount of ammunition required to perform the operation.


29. Store expended/not ready for issue (NRFI)  ammunition and ready for issue (RFI)


ammunition in separate containers.


30. If any unusual odors or damaged rounds are discovered during breakout or storage,


segregate the affected ammunition and notify a supervisor or explosive specialist immediately.


31. Ensure all ammunition and pyrotechnics cartridges are stored inside sealed and properly


labeled containers.


32. When using pyrotechnics on the airfield, water fire extinguishers shall be carried in the


vehicle and accessible at all times.







NASWHIDBEYINST 3700.3C 


30 Jul 2020 


7 Enclosure (3) 


SAFETY WARNINGS 


1. A firearm is only as safe as the person using it.  Learn to respect each firearm as a deadly


weapon and remember that YOU, the individual, are the best safety device.


2. The majority of accidental shootings involve negligence or carelessness as primary causes.


3. Every firearm has at least one integrated safety device.  However, a safety is a mechanical


device that can fail and is not a replacement for safe and proper firearm handling.


EMERGENCY PROCEDURES 


1. If emergency assistance is required dial (360) 257-3333 on base or 911 off base.


2. To the best of your ability, give the following information to the Operator:


a. Address/street/number or building number of emergency.


b. Situation details.


c. Answer any questions the operator may have.


3. After making the emergency call, the emergency phone numbers listed below shall be called


as soon as possible:


Air Operations Duty Office (360) 257-2681


Command Duty Officer (Cell) (360) 914-7862


Aviation Safety Officer (360) 257-1631


NOTE:  Emergency phone numbers should be printed and kept in all vehicles 


with a copy of these procedures. 
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FORCE PROTECTION/SECURITY PROCEDURES 


1. Personnel carrying firearms shall have in their possession a U.S. Government Identification


card and a letter from Commanding Officer authorizing possession on Navy property.


2. NAS Whidbey Island Force Protection requires that they be notified whenever anyone with a


firearm (to include pyrotechnical devices) enters/exits the base.  This is a daily security measure


that shall be accomplished by all BASH personnel through the ODO.


3. All personnel assigned responsibility for pyrotechnic pistol launchers and associated


cartridges shall safeguard and maintain physical control per OPNAVINST 5530.13 and


NASWHIDBEYINST 3700.3C.


4. Firearms shall be stored within the RFI Armory and ammunition and pyrotechnics within an


ESO approved airfield RSL.


FIREARMS / AMMO / HAZMAT 


1. Hand & Portable Power Tools/Equipment/Consumable Supplies


DESCRIPTION QUANTITY 


.223 Caliber Rifle (582-33415) 1 


.243 Caliber Rifle (S6367253) 1 


.22-250 Caliber Rifle (U406952) 1 


12 Gauge Shotgun (11HMN08049) 1 


.17 Caliber HMR (A303435) 1 


.17 Caliber HMR (1789600) 1 


.22 Caliber Ruger Mark III (274-58253) 1 


.22 Caliber Pellet Rifle (DB01598) 1 


15mm Pyro Pistol (RL171027099) 1 


15mm Pyro Pistol (RLC18252277) 1 


15mm Pyro Pistol (RLC18252281) 1 


15mm Pyro Pistol (RLC18252314) 1 


15mm Bird Banger Scare Cartridge  100 


2. Hazardous Material.  Safety Data Sheets shall be reviewed for all pyrotechnics that are stored


in the airfield RSL.
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FIREARMS AND AMMUNITION HANDLING PROCEDURE 


1. Ammunition and Pyrotechnics:


a. Check weather, current winds, and forecast prior to commencing operation.


b. Obtain only ammunition and pyrotechnics needed for that day’s operation from the RSL.


c. Ensure ammunition cans, if used, are filled and handled only by designated personnel.


d. Ensure all ammunition and pyrotechnics containers are properly labeled with 1.4 hazard


class symbol. 


CAUTION:  Vehicle shall not exceed posted speed limits. 


WARNING:  Never transport a loaded firearm. 


e. Disperse birds as required per NASWHIDBEYINST 3700.3C and the CNIC BASH


Manual. 


f. Upon completion, return any unused ammunition and pyrotechnics to the RSL.


2. 12-gauge Shotguns, Rifles, and Pistols:


a. Check weather, current winds, and forecast prior to commencing operation.


b. Obtain only arms needed for that day’s operation from the RFI Armory.


c. Ensure firearms are on SAFE and EMPTY.


d. Carry only enough ammunition needed for that day’s operation.


CAUTION:  Vehicle shall not exceed posted speed limits.


WARNING:  Never transport a loaded firearm.


g. Inform ODO where you plan on shooting, if known.


h. Tower shall be notified of firearm discharge activity prior to commencing.


i. Ensure the firearm is on SAFE. Then load it with ammunition and shoot at target.


j. Prior to returning firearm to vehicle, ensure firearm is on SAFE and unloaded.


k. Ensure all weapons are stored within the RFI Armory and all ammunition and


pyrotechnics are secured within the RSL before departure from the installation. 
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3. Procedures for Expended Casings and Cartridges:


a. Banger casings should be retrieved to the greatest extent possible and should be disposed


as general trash. 


b. BASH personnel are responsible for disposing of expended shotgun, .223, .243, .22, .25,


and .17 cal cartridges. 


.
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NAME:  Rate/Rank/Grade: 


NAS WHIDBEY ISLAND 
 BASH PROGRAM 


JOB QUALIFICATION REQUIREMENTS 


For 


WILDLIFE DETECTION AND DISPERSAL TEAM (WDDT) 
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FINAL QUALIFICATION 


301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER 


NAME:   Rate/Rank/Grade: 


This page is to be used as a record of satisfactory completion of designated sections within this 


Job Qualification Requirements (JQR). Only specified supervisors may signify completion of 


applicable sections either by written or oral examination, or by observation of performance. The 


examination or checkout need not cover every item; however, a sufficient number should be 


covered to demonstrate the examinee’s knowledge. Should supervisors give away their 


signatures, unnecessary difficulties can be expected in future routine operations. 


A copy of this completed page shall be kept in the individual’s training jacket. 


____________________________________________________________________________ 


The trainee has completed all Level I JQR requirements for this watch station. Recommend 


designation as a qualified Airfield Services personnel. 


RECOMMENDED________________________________________ DATE______________ 


Supervisor 


RECOMMENDED________________________________________ DATE______________ 


Division Officer 


RECOMMENDED________________________________________ DATE______________ 


Department Head 


QUALIFIED_____________________________________________ DATE______________ 


Commanding Officer or Designated Representative 
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301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 


Estimated completion time:  2 weeks 


______________________________________________________________________________ 


301.1 PREREQUISITES 


FOR OPTIMUM TRAINING EFFECTIVENESS, THE FOLLOWING ITEMS SHOULD 


BE COMPLETED PRIOR TO STARTING YOUR ASSIGNED TASKS BUT SHALL BE 


COMPLETED PRIOR TO FINAL WATCHSTATION QUALIFICATION.  


301.1.1 Watch Stations.  Airfield Vehicle Operators Course (AVOC) 


Completed ___________________________________ 


(Qualifier and Date) 


301.1.2 Flight Line Observer (Recommended) 


Completed ___________________________________ 


(Qualifier and Date) 


301.1.3 Required Reading:  NASWHIDBEYINST 3700.3B 


Completed ___________________________________ 


(Qualifier and Date) 
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301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 


301.2 TASKS   


A. What are the steps of this procedure?


B. What are the reasons for each step?


C. What control/coordination is required?


D. What means of communication are used?


E. What safety precautions must be observed?


F. What parameters/operating limits must be monitored?


G. Satisfactorily perform this task.


Questions 


301.2.1 Describe BASH team roles and responsibilities. 


A. BASH Program Manager


B. BASH Coordinator


C. Wildlife Detection and Dispersal Team Member


___________________________________ 


(Signature and Date) 


301.2.2 Describe the basic characteristics for field identification A B D E G 


of birds. 


___________________________________ 


(Signature and Date) 


301.2.3 Identify local wildlife hazards to aviation safety. A B D E F G 


___________________________________ 


(Signature and Date) 


301.2.4 Identify Local, State and Federal (MBTA/ESA) wildlife A B D E F G 


permit requirements. 


___________________________________ 


(Signature and Date) 


301.2.5 Identify wildlife management techniques for airfields. A B C D E F G 


A. Direct control techniques.


B. Passive control techniques.


___________________________________ 


(Signature and Date) 
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301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 


301.3 TASKS 


A. What are the steps of this procedure?


B. What are the reasons for each step?


C. What control/coordination is required?


D. What means of communications are used?


E. What safety precautions must be observed?


F. What parameters/operating limits must be monitored?


G. Satisfactorily perform this task.


Questions 


301.3.1 Identify proper safety PPE. A B C D E F G 


___________________________________ 


(Signature and Date) 


301.3.2 Conduct equipment familiarization and techniques training A B C D E F G 


(vehicle dispersal, and other equipment usage as applicable). 


___________________________________ 


(Signature and Date) 


301.3.3 Identify proper airfield radio phraseology. A B C D E F G 


___________________________________ 


(Signature and Date) 
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301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 


301.4 TASKS 


A. What are the steps of this procedure?


B. What are the reasons for each step?


C. What control/coordination is required?


D. What means of communications are used?


E. What safety precautions must be observed?


F. What parameters/operating limits must be monitored?


G. Satisfactorily perform this task.


Questions 


301.4.1 Conduct BASH patrols with a qualified WDDT member. A B C D E F G 


(3 times) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


301.4.2 Inspect airfield pavement/runway for BASH hazards. A B C D E F G 


(3 times) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 
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301.4.3 Demonstrate proper radio phraseology. A B C D E F G 


(3 times) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


301.4.4 Demonstrate communication skills with Duty Operations A B C D E F G 


and Tower about wildlife hazards.   


(3 times) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


301.4.5 Conduct wildlife dispersal using vehicle. A B C D E F G 


(3 times) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


301.4.6 Pyrotechnic Pistol. A B C D E F G 


(3 times) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date)
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301.4.7 Display proper record keeping for BASH. A B C D E F G 


(3 times) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 
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301 WILDLIFE DETECTION AND DISPERSAL TEAM MEMBER (Level I) 


301.5 TASKS 


A. What are the steps of this procedure?


B. What are the reasons for each step?


C. What control/coordination is required?


D. What means of communications are used?


E. What safety precautions must be observed?


F. What parameters/operating limits must be monitored?


G. Satisfactorily perform this task.


Questions 


301.5.1 Conduct pyrotechnics storage, handling and use training. A B C D E F G 


___________________________________ 


(Signature and Date) 


301.5.2 Conduct pyrotechnics live fire training. A B C D E F G 


(3 times each type) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 


___________________________________ 


(Signature and Date) 
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301.6  EXAMINATIONS 


301.6.1 EXAMINATIONS Pass a written examination (Level I) 


___________________________________ 


(Signature and Date) 
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List of References: 


OPNAVINST 3500.39A, Operational Risk Management (ORM) 


OPNAVINST 5100.23G, Navy Safety and Occupational Health (NAVOSH) Program Manual 


OPNAVINST 5090.1D, Environmental Readiness Program 


CNICINST 3750.1, CNIC BASH Program Implementing Guidance 


CNIC BASH Manual 


NAVAIR 00-80T-124, CNIC Airfield Operations NATOPS Manual 


NAVAIR 51-50AAA-2 


Unified Facilities Criteria (UFC) 2-000-05N 


Unified Facilities Criteria (UFC) 3-260-01 


Unified Facilities Criteria (UFC) 3-260-02 


Rotary Wing Operating Procedures (RWOP) 


Fixed Wing Operating Procedures (FWOP) 


FAA AC 150/5340-1 


FAA AC 150/5200-32B 


FAA AC 150/5200-33B 


FAA AC /5200-36A 
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BASH Meeting
NAS-WI (FY20 3rd Quarter)


USDA-Wildlife Services


Wildlife Biologist


@usda.gov
@navy.mil


Wildlife Specialist


@usda.gov


(b) (6) (b) (6)


(b) (6)
(b) (6)


(b) (6)
(b) (6)


(b) (6)







Forecasted Wildlife Activity
• Raptors 


• Continue trapping/relocation when possible, Eagle nesting will 
create numerous incursions RWY 25/14 as summer progresses


• Waterfowl
• Lower numbers until late summer when birds begin to fledge


• Shorebirds
• Activity has been occasional in recent months, likely to 


continue
• Songbirds


• Large groups of swallows across the airfield during the summer 
as insect populations increase


• Deer
• Possibility of new individuals to enter airfield as fawning season 


pushes last years young to find new areas
• Coyotes-continuous/ongoing







Strikes
Event
Date


Aircraft Damage/Cost Species Remains Daylight/Night


03/10/2020 EA018G  $24 RUFOUS HUMMINGBIRD Y Day


2/28/2020 P008A $288 RED-TAILED HAWK Y DAY


03/11/2020 P008A   $24 UNIDENTIFIED GULL                       Y Day


04/13/2020 C040A   $24 UNKNOWN N Night


4/14/2020 EA018G  $24 Unknown Y Night


4/15/2020 EA018G  $24 Unknown Y Night


04/24/2020 EA018G  $24 UNKNOWN BIRD                            Y Day


04/27/2020 EA018G  $0? UNKNOWN BIRD                            Y Night


5/4/2020 EA018G  $24 RUFOUS HUMMINGBIRD Y Day


05/06/2020 EA018G  $11,000 UNKNOWN SHOREBIRD                       Y Day


05/06/2020 EA018G  $24 DOVE (PER REPORTING UNIT) Y Day


05/06/2020 EA018G  $24 UNKNOWN BIRD                            Y Night


5/15/2020 EA018G  $24 UNKNOWN BIRD                            Y Day


5/19/2020 EA018G  $24 UNKNOWN BIRD                            Y Day


TOTAL: $11,552 CY2020=14 Strikes reported TOTAL: 9 Day/5 Night


*some of these 
may be awaiting 
results from 
Smithsonian







Strike Reporting Steps
1.Collect samples with alcohol swabs and place in Ziploc 
bag, then freezer.


2.Notify Squadron ASO of Strike


3.HAZREP all strikes relatively soon after strike (24 hours if 
possible)
•USN Safety Center-All strikes need associated cost even if zero damage
•$24/hour for DoD personnel; $55/hour for contracted maintenance


4.Staple HAZREP to sample bag


5.Mail to Smithsonian Feather Lab







Strikes
HAZREPs lack spatial detail
•Add as much detail as possible, altitude, location 
if able
•Strike data is not very useful to a pilot without spatial 
data
•For strikes occurring within 5 miles of airfield, please 
“HAZREP” as much detail as possible


Species ID is critical for airfield wildlife management,
IF YOU NEED ASSISTANCE PLEASE CONTACT *USDA 
OR ASO*, HELP US HELP YOU!







Loafing 
Shorebirds


-Raptor Movements


-Raptor Perch Areas







Incursions (AGL)


-Most strikes occur below 500 AGL


-It is important to get above 500 AGL as soon as possible


-Above numbers represent an “incursion” and type of 
animal. They are not the number of individuals observed


AGL Grand Total Corvids Gulls Mammals Raptors Shorebirds Songbirds Waterfowl
0 44 2 9 18 4 6 3


1-100ft 124 7 5 100 4 8


101-200ft 21 18 3
201ft + 19 1 1 14 1 2


Grand Total 210 10 15 18 136 11 3 15







2nd Qtr. Totals
(JAN-MAR 2020)


Guild Dispersed Removed Relocated Grand Total


Corvids 116 3 119


Gulls 213 14 227


Mammals 43 14 57


Raptors 395 4 13 412


Shorebirds 1116 1116


Songbirds 63 1 64


Waders 3 3


Waterfowl 1090 68 1158


Grand Total 3036 107 13 3156







Waterfowl Activity
(Ducks/Geese)


Canada Goose
Mallard


Green-winged Teal Bufflehead duck







Flowing 
Ditches


-Waterfowl activity has dropped 
off significantly in recent weeks 
as nesting season has begun


-Expect numbers to increase in 
late summer/early fall


Swan/Geese 
Movements







Shorebirds


Western Sandpiper


Black-bellied Plover







• Shorebirds are typically observed 
loafing at end of RWY 07


• Activity has declined and 
shorebirds are an uncommon 
observation in recent weeks


*data based on 19 observations 
over 3 month period







-Deer 
-8 observations
(1-4) per observation


-Coyote
-30 observations
(1-2) per observation







Eagle activity last quarter was  
typically (83 observations):


-perching near beach/transmitters


-moving from beach across R14


-towering around midfield


-towering at the end of RWY25
and occasionally end of RWY32


*Expect continued movements in 
these areas during nesting season


*hotspot at midfield represents 12 
observations over the course of 3 
months







Eagle Nesting


• An active eagle nest was 
discovered in late April 
just north of R25


• Working with Navy 
Natural Resources Dept. 
to find out options for 
dealing with this new 
hazard


• Biggest impacts will be 
incursions of R25 and 
R14


• A second eagle nest 
southeast of R25 has 
caused in increase in 
incursions of R32 and 
R25


• Eagles cannot legally be 
harassed/dispersed 
around active nest sites







Raptor Species







Perch areas


Movement areas







Other Topics


-Wildlife Dispersal and Detection Team (WDDT) status?
-Use of Pyros?


• In the works to increase the wildlife dispersal abilities of Navy staff WDDT


-Protocol for reporting and placing “FOUND” wildlife in freezer (airfield staff)
(DO NOT PLACE WILDLIFE IN FREEZER WITHOUT INFO!  Data sheets are in the 
binder in the freezer. PLEASE FILL THEM OUT.)


-Mowing of Ditches (in progress)


-Wildlife Hazard Assessment (WHA)? 


-Other Thoughts/Comments? 
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 2015 Depredation Report from USDA, Wildlife Services


Airport Airport Year # Mig Birds Special Consideration Nests Raptor Translocation
Sum of # DISPERSED FREED KILLED RELOCATEDREMOVED/DESTROYED NASWI 2015 445 <51 raptors killed 55 nests, <11 raptor 150


CORMORANTS, DOUBLE-CRESTED 164
DUCKS, BUFFLEHEAD 84 8
DUCKS, GADWALL 126 19
DUCKS, MALLARDS 1,570 75
DUCKS, MERGANSER COMMON 6
DUCKS, MERGANSER, HOODED 14 1
DUCKS, TEAL, GREEN-WINGED 1,584 93
DUCKS, WIGEON, AMERICAN 38 6
DUCKS, WOOD 4
DUNLINS 260
EAGLES, BALD 127 2 16
FALCONS, AMERICAN KESTRELS 10
GEESE, CANADA 371 6
GULLS, GLAUCOUS-WINGED 363 47
HAWKS, COOPER`S 5
HAWKS, HARRIER, NORTHERN (MARSH HAWKS) 556 21 2
HAWKS, RED-TAILED 460 12 7
HAWKS, ROUGH-LEGGED 102 14 1
HERONS, GREAT BLUE 164 26
KILLDEERS 32 1
OWLS, COMMON BARN 1
OWLS, GREAT HORNED 11 2
OWLS, SHORT-EARED 1
PLOVERS, BLACK-BELLIED 2,805
RAVENS, COMMON 14 3
SWALLOWS, BARN 4 19 I show 8 nests and 6 eggs removed.  We do not report innactive nest removal to USFWS
SWANS, TRUMPETER 920 3
VULTURES, TURKEY 17 2
Total 9,808 2 341 29 19


CROWS, AMERICAN 439 84


Airport Property SubcateDate Spp # Fate RESULT_UOM 
NAS WHIDBEY ISL  NON BASH  ###### SWALLOWS 5 REMOVED/DESTROYED  NEST INACTIVE 
NAS WHIDBEY ISL  NON BASH  ###### SWALLOWS 6 REMOVED/DESTROYED  EGG 
NAS WHIDBEY ISL  NON BASH  ###### SWALLOWS 8 REMOVED/DESTROYED  NEST ACTIVE 


DO Birds and Invasive Spp


NAS WHIDBEY ISL 


Mig Birds







 U.S. FISH & WILDLIFE SERVICE - MIGRATORY BIRD PERMIT OFFICE  
 


    Return to: U.S. Fish and Wildlife Service (USFWS) 


DEPREDATION  -  ANNUAL REPORT 


   PERMITTEE: ____________________________________________________________          PERMIT NUMBER:_________________________       


   ADDRESS: _______________________________________________________________         REPORT FOR CALENDAR YEAR: _______________ 


   _______________________________      _________      _________________      REPORT DUE DATE: ___________________________ 
       City                                                        State                         Zip Code    


  Check here if reporting a change of name, address, or contact information       PHONE:  ______________________  Email: __________________________________________ 


Office Use Only 
Date Completed Report 
rec’d in Regional Office 
______/_____/_______ 
Initials:  ________ 


 


INSTRUCTIONS: Type or print the information requested below for all birds taken or held under your permit during the year covered by this report and return the completed report to the above address 
by the due date. Use of this form is not mandatory, but the same information must be submitted, including a signed certification statement. A supplemental sheet is available if needed.  Filing an annual 
report is a condition of your permit. Failure to file a timely report can result in permit suspension. If you had no activity under your permit during the report year, state “No activity” on the form.  (50 CFR 
parts 13, 21, & 22)     


 MAKE SURE YOU SIGN & DATE THE  CERTIFICATION  STATEMENT  BELOW BEFORE YOU SUBMIT YOUR REPORT. 
►►►Please group your entries first by Species, then by State, County, and Month.  Provide a subtotal for each species collected by State.  See example below. 


Species 
(Common Name) 


When & Where Taken Quantity Final Disposition 
(What you did with the birds, eggs, carcasses: buried, 


incinerated, transferred (specify to whom), released, or 
other (specify))  


State County (or equivalent) Month 
Taken 


Birds 
Killed 


Birds 
Relocated


* 


Active 
Nests 


Destroyed
** 


Example:  Ring-billed Gull VA Fairfax Mar 10 0 0 buried 
  Ring-billed Gull VA Chester Apr 5 0 20 buried 
  Species Total VA - - 15 0 20 - 


* Relocated in the wild     ** Refers to nests with eggs that are destroyed, addled (oiled, shaken), or removed from wild. Do not enter individual eggs & do not include inactive nests (nests
without eggs) destroyed. 
CERTIFICATION: I certify that the information in this report is true and correct to the best of my knowledge.  I understand that any false statement herein may subject me to the criminal penalties of 
18 U.S.C. 1001.   


        ___________________________________________________________ 
  Signature (in blue ink) of permittee/principal officer.  (No photocopied or stamped signatures)                                                                    Date of signature (mm/dd/yyyy) 


Form 3-202-9      Rev 12/2013       OMB Control No. 1018-0022     Expires   5/31/2017


01/26/2016



http://www.fws.gov/forms/mbrtnaddr.html





  
 
PERMITTEE:                                                              PERMIT NUMBER:                                      REPORT YEAR: _________     SUPPLEMENTAL PAGE NO: ____    


Species 
(Common Name) 


When & Where Taken Quantity Final Disposition 
(What you did with the birds, eggs, carcasses: buried, 


incinerated, transferred (specify to whom), released, or 
other (specify)) 


State County (or equivalent) Month 
Taken 


Birds 
Killed 


Birds 
Relocated


* 


Active 
Nests 


Destroyed
** 


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        
* Relocated in the wild    ** Refers to nests with eggs that are destroyed, addled (oiled/shaken) or removed from wild. Do not enter individual eggs & do not include inactive nests (nests 
without eggs) destroyed. 


Form 3-202-9                 Rev 12/2013                  OMB Control No. 1018-0022     Expires   5/31/2017  
 







FEDERAL FISH AND WILDLIFE PERMIT REPORT 
Paperwork Reduction Act, Privacy Act, and Freedom of Information Act – Notices 


 
In accordance with the Paperwork Reduction Act of 1995 (44 U.S.C. 3501, et seq.) and the Privacy Act of 1974 (5 U.S.C. 552a), please be advised:  
 
1. The gathering of information on fish and wildlife is authorized by:  


(Authorizing statutes can be found at: http://www.gpoaccess.gov/cfr/index.html and http://www.fws.gov/permits/ltr/ltr.html) 
 
a. Bald and Golden Eagle Protection Act (16 U.S.C. 668), 50 CFR 22; 


 b. Migratory Bird Treaty Act (16 U.S.C. 703-712), 50 CFR 21; 
 c. General Provisions, 50 CFR 10; 
 d. General Permit Procedures, 50 CFR 13; and 
 e. Wildlife Provisions (Import/export/transport), 50 CFR 14.  
 
2. Information requested in this form is purely voluntary.  However, submission of requested information is a condition of your permit under the above laws.  Failure to provide all 


requested information may be sufficient cause for the U.S. Fish and Wildlife Service to revoke your permit.  Response is not required unless a currently valid Office of Management 
and Budget (OMB) control number is displayed on form. 


 
3. Disclosures outside the Department of the Interior may be made without the consent of an individual under the routine uses listed below, if the disclosure is compatible with the purposes for 


which the record was collected.  (Ref. 68 FR 52611, September 4, 2003) 
 


a. Routine disclosure to subject matter experts, and Federal, Tribal, State, local, and foreign agencies, for the purpose of obtaining advice relevant to making a decision on an application 
for a permit or when necessary to accomplish an FWS function related to this system of records. 


b. Routine disclosure to Federal, Tribal, State, local, or foreign wildlife and plant agencies for the exchange of information on permits granted or denied to assure compliance with all 
applicable permitting requirements. 


c. Routine disclosure to Federal, Tribal, State, and local authorities who need to know who is permitted to receive and rehabilitate sick, orphaned, and injured birds under the Migratory 
Bird Treaty Act and the Bald and Golden Eagle Protection Act; federally permitted rehabilitators; individuals seeking a permitted rehabilitator with whom to place a bird in need of 
care; and licensed veterinarians who receive, treat, or diagnose sick, orphaned, and injured birds. 


d. Routine disclosure to the Department of Justice, or a court, adjudicative, or other administrative body or to a party in litigation before a court or adjudicative or administrative body, 
under certain circumstances. 


e. Routine disclosure to the appropriate Federal, Tribal, State, local, or foreign governmental agency responsible for investigating, prosecuting, enforcing, or implementing  statutes, rules, 
or licenses, when we become aware of a violation or potential violation of such statutes, rules, or licenses, or when we need to monitor activities associated with a permit or regulated 
use. 


f. Routine disclosure to a congressional office in response to an inquiry to the office by the individual to whom the record pertains. 
g. Routine disclosure to the Government Accountability Office or Congress when the information is required for the evaluation of the permit programs. 
h. Routine disclosure to provide addresses obtained from the Internal Revenue Service to debt collection agencies for purposes of locating a debtor to collect or compromise a 


Federal claim against the debtor or to consumer reporting agencies to prepare a commercial credit report for use by the FWS.     
 


4. For individuals, personal information such as home address and telephone number, financial data, and personal identifiers (social security number, birth date, etc.) will be removed prior 
to any release of the application. 


 
5.   The public reporting burden for information collection varies depending on the type of permit held.  The relevant burden for a Depredation permit annual report is 1 hour.  This burden 


estimate includes time for reviewing instructions, gathering and maintaining data and completing and reviewing the form.  You may direct comments regarding the burden estimate or any 
other aspect of the form to the Service Information Clearance Officer, U.S. Fish and Wildlife Service, Mail Stop 222, Arlington Square, U.S. Department of the Interior, 1849 C Street, NW, 
Washington D.C. 20240. 


 
Freedom of Information Act – Notice 


For organizations, businesses, or individuals operating as a business (i.e., permittees not covered by the Privacy Act), we request that you identify any information that should be considered 
privileged and confidential business information to allow the Service to meet its responsibilities under FOIA.  Confidential business information must be clearly marked "Business 
Confidential" at the top of the letter or page and each succeeding page and must be accompanied by a non-confidential summary of the confidential information.  The non-confidential 
summary and remaining documents may be made available to the public under FOIA [43 CFR 2.26 – 2.33]. 
 



http://www.gpoaccess.gov/cfr/index.html

http://www.fws.gov/permits/ltr/ltr.html





FWS REGION AREA OF  
RESPONSIBILITY 


MAILING 
ADDRESS 


CONTACT INFORMATION 


 
Region 1 Hawaii, Idaho, Oregon, Washington 911 N.E. 11th Avenue 


Portland, OR 97232-4181 


Tel. (503) 872-2715 
Fax (503) 231-2019 


Email permitsR1MB@fws.gov 


 
Region 2 Arizona, New Mexico, Oklahoma, Texas P.O. Box 709 


Albuquerque, NM 87103 


Tel. (505) 248-7882 
Fax (505) 248-7885 


Email permitsR2MB@fws.gov 
 
 


Region 3 
Iowa, Illinois, Indiana, Minnesota, Missouri, 


Michigan, Ohio, Wisconsin 


5600 American Blvd. West, Suite 990 
Bloomington, MN 


55437-1458 
(Effective 5/31/2011) 


Tel. (612) 713-5436 
Fax (612) 713-5393 


Email permitsR3MB@fws.gov 


 
 


Region 4 


Alabama, Arkansas, Florida, Georgia, 
Kentucky, Louisiana, Mississippi, North 


Carolina, South Carolina, Tennessee, Virgin 
Islands, Puerto Rico 


P.O. Box 49208 
Atlanta, GA 30359 


Tel. (404) 679-7070 
Fax (404) 679-4180 


Email permitsR4MB@fws.gov 


 
 
 


Region 5 


Connecticut, District of Columbia, Delaware, 
Maine, Maryland, Massachusetts, New 


Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Virginia, 


Vermont, West Virginia 


P.O. Box 779 
Hadley, MA 01035-0779 


Tel. (413) 253-8643 
Fax (413) 253-8424 


Email permitsR5MB@fws.gov 


 
 


Region 6 
Colorado, Kansas, Montana, North Dakota, 
Nebraska, South Dakota, Utah, Wyoming 


P.O. Box 25486 
DFC(60154) 


Denver, CO 80225-0486 


Tel. (303) 236-8171 
Fax (303) 236-8017 


Email permitsR6MB@fws.gov 


 
Region 7 Alaska 


1011 E. Tudor Road 
(MS-201) 


Anchorage, AK 99503 


Tel. (907) 786-3693 
Fax (907) 786-3641 


Email permitsR7MB@fws.gov 


Region 8 California, Nevada 
2800 Cottage Way 


Room W-2606 
Sacramento, CA 95825  


Tel. (916) 978-6183 
Fax (916) 414-6486 


EmailpermitsR8MB@fws.gov 


 


 


 
 
 


Migratory Bird Regional Permit 
Offices 
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CY2016 Depredation Report from USDA, Wildlife Services for NAS Whidbey Island Airport
Jan Feb Mar Apr Jul Aug Sep Oct Nov Dec


Species Killed  Killed  Killed  Killed  Killed
Nest 


Removed Killed
Nest 


Removed Killed  Killed  Killed Killed  Killed  Killed  Killed
Nest 


Removed
Crows, American  6 8 16 15 17 24 10 9 2 107
Ducks, American Wigeon 2 6 8
Ducks, Cinnamon Teal  2 2
Ducks, Green‐winged Teal 5 3 8
Ducks, Mallard  35 17 5 2 7 1 10 16 93
Ducks, Northern Shoveler 3 47 50
Dunlin  10 10
Geese, Canada 6 6
Gulls, Glaucous‐winged  3 11 2 2 18
Harrier, Northern 2 1 (5 eggs) 1 1 (2 eggs) 1 3 3 1 11 2 (7 eggs)
Hawks, Red‐tailed  1 1 6 1 2 1 12
Hawks, Rough‐legged  1 1
Herons, Great Blue  1 3 3 4 1 5 2 19
Plover, Black‐bellied 2 2
Ravens, Common 4 1 5
Total 47 25 28 26 31 1 (5 eggs) 20 1 (2 eggs) 34 14 19 10 29 69 352 2 (7eggs)


JunMay Total







SPECIES STATE COUNTY MONTH Number Killed Number Relocated Disposition
DUCKS, GADWALL WA ISLAND FEB 5 Destroyed


DUCKS, GADWALL WA ISLAND MAR 4 Destroyed


DUCKS, GADWALL WA ISLAND APR 2 Destroyed


DUCKS, MALLARD WA ISLAND FEB 39 Destroyed


DUCKS, MALLARD WA ISLAND MAR 37 Destroyed


DUCKS, MALLARD WA ISLAND APR 14 Destroyed


DUCKS, MALLARD WA ISLAND MAY 6 Destroyed


DUCKS, MALLARD WA ISLAND JUN 10 Destroyed


DUCKS, MALLARD WA ISLAND JUL 22 Destroyed


DUCKS, MALLARD WA ISLAND AUG 6 Destroyed


DUCKS, MALLARD WA ISLAND SEP 10 Destroyed


DUCKS, MALLARD WA ISLAND OCT 6 Destroyed


DUCKS, MALLARD WA ISLAND NOV 1 Destroyed


DUCKS, MALLARD WA ISLAND DEC 4 Destroyed


DUCKS, MERGANSER COMMON (GOOSANDER) WA ISLAND FEB 2 Destroyed


DUCKS, MERGANSER COMMON (GOOSANDER) WA ISLAND MAR 3 Destroyed


DUCKS, TEAL, GREEN‐WINGED WA ISLAND FEB 1 Destroyed


DUCKS, TEAL, GREEN‐WINGED WA ISLAND DEC 2 Destroyed


FALCONS, PEREGRINE WA ISLAND NOV 1 Relocated


GULLS, GLAUCOUS‐WINGED WA ISLAND APR 33 Destroyed


GULLS, GLAUCOUS‐WINGED WA ISLAND MAY 23 Destroyed


GULLS, GLAUCOUS‐WINGED WA ISLAND JUN 16 Destroyed


GULLS, GLAUCOUS‐WINGED WA ISLAND JUL 6 Destroyed


GULLS, GLAUCOUS‐WINGED WA ISLAND AUG 4 Destroyed


GULLS, GLAUCOUS‐WINGED WA ISLAND SEP 22 Destroyed


GULLS, GLAUCOUS‐WINGED WA ISLAND NOV 3 Destroyed


HAWKS, COOPER`S WA ISLAND NOV 1 Relocated


HAWKS, COOPER`S WA ISLAND DEC 1 Relocated


HAWKS, HARRIER, NORTHERN (MARSH HAWKS) WA ISLAND FEB 3 Destroyed


HAWKS, HARRIER, NORTHERN (MARSH HAWKS) WA ISLAND MAR 3 Destroyed


HAWKS, HARRIER, NORTHERN (MARSH HAWKS) WA ISLAND APR 4 Destroyed


HAWKS, HARRIER, NORTHERN (MARSH HAWKS) WA ISLAND MAY 9 Destroyed


HAWKS, HARRIER, NORTHERN (MARSH HAWKS) WA ISLAND JUN 2 Destroyed


HAWKS, HARRIER, NORTHERN (MARSH HAWKS) WA ISLAND JUL 2 Destroyed


HAWKS, RED‐TAILED WA ISLAND FEB 1 Destroyed


HAWKS, RED‐TAILED WA ISLAND MAR 6 Destroyed


HAWKS, RED‐TAILED WA ISLAND APR 1 Destroyed


HAWKS, RED‐TAILED WA ISLAND MAY 3 Destroyed


HAWKS, RED‐TAILED WA ISLAND JUN 3 Destroyed


HAWKS, RED‐TAILED WA ISLAND AUG 1 Destroyed


HAWKS, RED‐TAILED WA ISLAND OCT 1 Destroyed


HAWKS, RED‐TAILED WA ISLAND OCT 2 Relocated


HAWKS, RED‐TAILED WA ISLAND NOV 16 Relocated


HAWKS, RED‐TAILED WA ISLAND DEC 1 Relocated


HAWKS, RED‐TAILED WA ISLAND JAN 2 Relocated


HAWKS, ROUGH‐LEGGED WA ISLAND FEB 2 Destroyed


HERONS, GREAT BLUE WA ISLAND FEB 1 Destroyed


HERONS, GREAT BLUE WA ISLAND MAR 4 Destroyed


HERONS, GREAT BLUE WA ISLAND MAY 2 Destroyed


2019







HERONS, GREAT BLUE WA ISLAND JUN 1 Destroyed


HERONS, GREAT BLUE WA ISLAND JUL 1 Destroyed


HERONS, GREAT BLUE WA ISLAND AUG 7 Destroyed


HERONS, GREAT BLUE WA ISLAND SEP 2 Destroyed


HERONS, GREAT BLUE WA ISLAND OCT 5 Destroyed


HERONS, GREAT BLUE WA ISLAND NOV 3 Destroyed


HERONS, GREAT BLUE WA ISLAND DEC 2 Destroyed


OWLS, GREAT HORNED WA ISLAND AUG 1 Destroyed


RAVENS, COMMON WA ISLAND APR 1 Destroyed


RAVENS, COMMON WA ISLAND JUL 2 Destroyed


RAVENS, COMMON WA ISLAND AUG 5 Destroyed


SANDPIPERS, WESTERN WA ISLAND NOV 5 Destroyed


364 24







NAS‐WHIDBEY (Ault Field) 2019 Eagle Harassment 


EAGLES, BALD  JAN  ISLAND  PYROTECHNICS, 15MM  3 


EAGLES, BALD  JAN  ISLAND  VEHICLES (ALL)  2 


EAGLES, BALD  FEB  ISLAND  PYROTECHNICS, 15MM  4 


EAGLES, BALD  FEB  ISLAND  VEHICLES (ALL)  14 


EAGLES, BALD  MAR  ISLAND  PYROTECHNICS, 15MM  5 


EAGLES, BALD  MAR  ISLAND  VEHICLES (ALL)  14 


EAGLES, BALD  APR  ISLAND  PYROTECHNICS, 15MM  2 


EAGLES, BALD  APR  ISLAND  VEHICLES (ALL)  25 


EAGLES, BALD  MAY  ISLAND  PYROTECHNICS, 15MM  10 


EAGLES, BALD  MAY  ISLAND  VEHICLES (ALL)  38 


EAGLES, BALD  JUN  ISLAND  PYROTECHNICS, 15MM  15 


EAGLES, BALD  JUN  ISLAND  VEHICLES (ALL)  34 


EAGLES, BALD  JUL  ISLAND  PYROTECHNICS, 15MM  27 


EAGLES, BALD  JUL  ISLAND  VEHICLES (ALL)  37 


EAGLES, BALD  AUG  ISLAND  PHYSICAL ACTIONS 
(HAND/VOICE)  2 


EAGLES, BALD  AUG  ISLAND  PYROTECHNICS, 15MM  13 


EAGLES, BALD  AUG  ISLAND  VEHICLES (ALL)  13 


EAGLES, BALD  SEP  ISLAND  PYROTECHNICS, 15MM  4 


EAGLES, BALD  SEP  ISLAND  VEHICLES (ALL)  8 


EAGLES, BALD  OCT  ISLAND  PHYSICAL ACTIONS 
(HAND/VOICE)  1 


EAGLES, BALD  OCT  ISLAND  PYROTECHNICS, 15MM  5 


EAGLES, BALD  NOV  ISLAND  PYROTECHNICS, 15MM  6 


EAGLES, BALD  NOV  ISLAND  VEHICLES (ALL)  4 


EAGLES, BALD  DEC  ISLAND  PYROTECHNICS, 15MM  10 


EAGLES, BALD  DEC  ISLAND  VEHICLES (ALL)  4 







Species Take by Permit


FEDERAL : WHIDBEY NAS 2020 : 2020 WHIDBEY NAS


01/01/2020 thru 12/31/2020


Display Details


Permit# Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


2020 WHIDBEY NAS CORMORANTS, DOUBLE-CRESTED JAN ISLAND FIREARMS 1


2020 WHIDBEY NAS CORMORANTS, DOUBLE-CRESTED JUL ISLAND PYROTECHNICS, 15MM 3


2020 WHIDBEY NAS CORMORANTS, DOUBLE-CRESTED OCT ISLAND PYROTECHNICS, 15MM 60


2020 WHIDBEY NAS CORMORANTS, DOUBLE-CRESTED NOV ISLAND PYROTECHNICS, 15MM 290


2020 WHIDBEY NAS CORMORANTS, DOUBLE-CRESTED 1 353


2020 WHIDBEY NAS CURLEWS, LONG-BILLED APR ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS CURLEWS, LONG-BILLED MAY ISLAND PYROTECHNICS, 15MM 32


2020 WHIDBEY NAS CURLEWS, LONG-BILLED 35


2020 WHIDBEY NAS DOVES, MOURNING MAY ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DOVES, MOURNING JUN ISLAND FIREARMS 1


2020 WHIDBEY NAS DOVES, MOURNING JUN ISLAND VEHICLES (ALL) 12


2020 WHIDBEY NAS DOVES, MOURNING JUL ISLAND FIREARMS 1


2020 WHIDBEY NAS DOVES, MOURNING JUL ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS DOVES, MOURNING SEP ISLAND VEHICLES (ALL) 10


2020 WHIDBEY NAS DOVES, MOURNING 27


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND FIREARMS 10 41


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND VEHICLES (ALL) 86


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD FEB ISLAND FIREARMS 8


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD FEB ISLAND VEHICLES (ALL) 14


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD MAR ISLAND FIREARMS 2 12


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD MAR ISLAND VEHICLES (ALL) 44


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD APR ISLAND VEHICLES (ALL) 12


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD DEC ISLAND FIREARMS 10 35


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD DEC ISLAND VEHICLES (ALL) 219


2020 WHIDBEY NAS DUCKS, BUFFLEHEAD 22 475


2020 WHIDBEY NAS DUCKS, GADWALL FEB ISLAND FIREARMS 2 7


2020 WHIDBEY NAS DUCKS, GADWALL APR ISLAND FIREARMS 5 32


2020 WHIDBEY NAS DUCKS, GADWALL APR ISLAND VEHICLES (ALL) 6


2020 WHIDBEY NAS DUCKS, GADWALL MAY ISLAND FIREARMS 5 8


2020 WHIDBEY NAS DUCKS, GADWALL MAY ISLAND VEHICLES (ALL) 17


2020 WHIDBEY NAS DUCKS, GADWALL JUN ISLAND FIREARMS 9 9


2020 WHIDBEY NAS DUCKS, GADWALL JUN ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS DUCKS, GADWALL SEP ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DUCKS, GADWALL OCT ISLAND FIREARMS 2 3


2020 WHIDBEY NAS DUCKS, GADWALL OCT ISLAND VEHICLES (ALL) 13


2020 WHIDBEY NAS DUCKS, GADWALL NOV ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS DUCKS, GADWALL DEC ISLAND FIREARMS 6 35


2020 WHIDBEY NAS DUCKS, GADWALL DEC ISLAND VEHICLES (ALL) 236


2020 WHIDBEY NAS DUCKS, GADWALL 29 377


2020 WHIDBEY NAS DUCKS, MALLARD JAN ISLAND FIREARMS 7 34


2020 WHIDBEY NAS DUCKS, MALLARD JAN ISLAND PYROTECHNICS, 15MM 18


2020 WHIDBEY NAS DUCKS, MALLARD JAN ISLAND VEHICLES (ALL) 25


2020 WHIDBEY NAS DUCKS, MALLARD FEB ISLAND FIREARMS 6 31


2020 WHIDBEY NAS DUCKS, MALLARD FEB ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS DUCKS, MALLARD MAR ISLAND FIREARMS 17 156


2020 WHIDBEY NAS DUCKS, MALLARD MAR ISLAND PYROTECHNICS, 15MM 121


2020 WHIDBEY NAS DUCKS, MALLARD MAR ISLAND VEHICLES (ALL) 344


2020 WHIDBEY NAS DUCKS, MALLARD APR ISLAND FIREARMS 7 20


2020 WHIDBEY NAS DUCKS, MALLARD APR ISLAND VEHICLES (ALL) 82


2020 WHIDBEY NAS DUCKS, MALLARD MAY ISLAND FIREARMS 3 5


2020 WHIDBEY NAS DUCKS, MALLARD MAY ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS DUCKS, MALLARD JUN ISLAND FIREARMS 9 12


2020 WHIDBEY NAS DUCKS, MALLARD JUN ISLAND VEHICLES (ALL) 15


2020 WHIDBEY NAS DUCKS, MALLARD JUL ISLAND FIREARMS 2


2020 WHIDBEY NAS DUCKS, MALLARD AUG ISLAND FIREARMS 3


2020 WHIDBEY NAS DUCKS, MALLARD SEP ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS DUCKS, MALLARD OCT ISLAND FIREARMS 2 28


2020 WHIDBEY NAS DUCKS, MALLARD OCT ISLAND PYROTECHNICS, 15MM 25


2020 WHIDBEY NAS DUCKS, MALLARD OCT ISLAND VEHICLES (ALL) 33


2020 WHIDBEY NAS DUCKS, MALLARD NOV ISLAND FIREARMS 13 309


2020 WHIDBEY NAS DUCKS, MALLARD NOV ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS DUCKS, MALLARD NOV ISLAND VEHICLES (ALL) 129


2020 WHIDBEY NAS DUCKS, MALLARD DEC ISLAND FIREARMS 40 409


2020 WHIDBEY NAS DUCKS, MALLARD DEC ISLAND PYROTECHNICS, 15MM 40


2020 WHIDBEY NAS DUCKS, MALLARD DEC ISLAND VEHICLES (ALL) 751


2020 WHIDBEY NAS DUCKS, MALLARD 109 2599


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) JAN ISLAND FIREARMS 2


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) JAN ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) MAY ISLAND FIREARMS 1


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) MAY ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) NOV ISLAND VEHICLES (ALL) 19


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) DEC ISLAND FIREARMS 1


2020 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDER) 2 29


2020 WHIDBEY NAS DUCKS, MERGANSER, HOODED JAN ISLAND FIREARMS 4 19


2020 WHIDBEY NAS DUCKS, MERGANSER, HOODED JAN ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS DUCKS, MERGANSER, HOODED FEB ISLAND FIREARMS 9 16


2020 WHIDBEY NAS DUCKS, MERGANSER, HOODED FEB ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DUCKS, MERGANSER, HOODED MAR ISLAND FIREARMS 4 15


2020 WHIDBEY NAS DUCKS, MERGANSER, HOODED MAR ISLAND VEHICLES (ALL) 11


2020 WHIDBEY NAS DUCKS, MERGANSER, HOODED 17 67


2020 WHIDBEY NAS DUCKS, RING-NECKED JAN ISLAND FIREARMS 1 3


2020 WHIDBEY NAS DUCKS, RING-NECKED JAN ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS DUCKS, RING-NECKED FEB ISLAND FIREARMS 2 15


2020 WHIDBEY NAS DUCKS, RING-NECKED FEB ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS DUCKS, RING-NECKED FEB ISLAND VEHICLES (ALL) 22


2020 WHIDBEY NAS DUCKS, RING-NECKED MAR ISLAND FIREARMS 1 1


2020 WHIDBEY NAS DUCKS, RING-NECKED MAR ISLAND VEHICLES (ALL) 12


2020 WHIDBEY NAS DUCKS, RING-NECKED APR ISLAND PYROTECHNICS, 15MM 10


2020 WHIDBEY NAS DUCKS, RING-NECKED APR ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DUCKS, RING-NECKED 4 68


2020 WHIDBEY NAS DUCKS, TEAL, BLUE-WINGED MAY ISLAND FIREARMS 2


2020 WHIDBEY NAS DUCKS, TEAL, BLUE-WINGED MAY ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DUCKS, TEAL, BLUE-WINGED OCT ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS DUCKS, TEAL, BLUE-WINGED 2 3


2020 WHIDBEY NAS DUCKS, TEAL, CINNAMON APR ISLAND FIREARMS 2


2020 WHIDBEY NAS DUCKS, TEAL, CINNAMON APR ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS DUCKS, TEAL, CINNAMON 2 6


2020 WHIDBEY NAS DUCKS, TEAL, GREEN-WINGED MAR ISLAND FIREARMS 1


2020 WHIDBEY NAS DUCKS, TEAL, GREEN-WINGED MAR ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS DUCKS, TEAL, GREEN-WINGED APR ISLAND FIREARMS 1 1


2020 WHIDBEY NAS DUCKS, TEAL, GREEN-WINGED APR ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS DUCKS, TEAL, GREEN-WINGED APR ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DUCKS, TEAL, GREEN-WINGED NOV ISLAND FIREARMS 12


2020 WHIDBEY NAS DUCKS, TEAL, GREEN-WINGED 1 23


2020 WHIDBEY NAS DUCKS, WOOD SEP ISLAND FIREARMS 3 3


2020 WHIDBEY NAS DUCKS, WOOD SEP ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS DUCKS, WOOD 3 5







2020 WHIDBEY NAS DUNLINS DEC ISLAND PYROTECHNICS, 15MM 120


2020 WHIDBEY NAS DUNLINS 120


2020 WHIDBEY NAS EAGLES, BALD MAR ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS EAGLES, BALD APR ISLAND PYROTECHNICS, 15MM 5


2020 WHIDBEY NAS EAGLES, BALD APR ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS EAGLES, BALD JUN ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS EAGLES, BALD 10


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JAN ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JAN ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAR ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN APR ISLAND TRAPS, BAL-CHATRI 3


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN APR ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAY ISLAND FIREARMS 1


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND VEHICLES (ALL) 7


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN AUG ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN SEP ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN SEP ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND VEHICLES (ALL) 6


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN NOV ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN DEC ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS FALCONS, KESTREL, AMERICAN 3 35


2020 WHIDBEY NAS FALCONS, MERLIN JAN ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS FALCONS, MERLIN 1


2020 WHIDBEY NAS FALCONS, PEREGRINE MAR ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS FALCONS, PEREGRINE JUL ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS FALCONS, PEREGRINE 2


2020 WHIDBEY NAS FLICKERS, NORTHERN OCT ISLAND VEHICLES (ALL) 12


2020 WHIDBEY NAS FLICKERS, NORTHERN DEC ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS FLICKERS, NORTHERN 13


2020 WHIDBEY NAS GEESE, CANADA FEB ISLAND FIREARMS 10


2020 WHIDBEY NAS GEESE, CANADA MAR ISLAND FIREARMS 1 6


2020 WHIDBEY NAS GEESE, CANADA MAR ISLAND PYROTECHNICS, 15MM 8


2020 WHIDBEY NAS GEESE, CANADA APR ISLAND FIREARMS 1 3


2020 WHIDBEY NAS GEESE, CANADA APR ISLAND PYROTECHNICS, 15MM 3


2020 WHIDBEY NAS GEESE, CANADA MAY ISLAND FIREARMS 22


2020 WHIDBEY NAS GEESE, CANADA MAY ISLAND PYROTECHNICS, 15MM 8


2020 WHIDBEY NAS GEESE, CANADA MAY ISLAND VEHICLES (ALL) 8


2020 WHIDBEY NAS GEESE, CANADA AUG ISLAND PYROTECHNICS, 15MM 10


2020 WHIDBEY NAS GEESE, CANADA SEP ISLAND PYROTECHNICS, 15MM 14


2020 WHIDBEY NAS GEESE, CANADA 2 92


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED JAN ISLAND FIREARMS 6 23


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED JAN ISLAND PYROTECHNICS, 15MM 49


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED JAN ISLAND VEHICLES (ALL) 21


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED FEB ISLAND FIREARMS 4


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED FEB ISLAND PYROTECHNICS, 15MM 22


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED FEB ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED MAR ISLAND FIREARMS 5 22


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED MAR ISLAND PYROTECHNICS, 15MM 30


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED MAR ISLAND VEHICLES (ALL) 10


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED APR ISLAND FIREARMS 2


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED APR ISLAND PYROTECHNICS, 15MM 11


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED APR ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED MAY ISLAND PYROTECHNICS, 15MM 3


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED MAY ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED JUN ISLAND FIREARMS 1


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED JUN ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED JUL ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED JUL ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED OCT ISLAND PYROTECHNICS, 15MM 13


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED NOV ISLAND PYROTECHNICS, 15MM 51


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED NOV ISLAND VEHICLES (ALL) 10


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED DEC ISLAND FIREARMS 3


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED DEC ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED DEC ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS GULLS, GLAUCOUS-WINGED 11 299


2020 WHIDBEY NAS HAWKS, COOPER`S FEB ISLAND TRAPS, BAL-CHATRI 1


2020 WHIDBEY NAS HAWKS, COOPER`S SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2 1


2020 WHIDBEY NAS HAWKS, COOPER`S OCT ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1


2020 WHIDBEY NAS HAWKS, COOPER`S OCT ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS HAWKS, COOPER`S 4 1 1


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JAN ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JAN ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) FEB ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) FEB ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAR ISLAND PYROTECHNICS, 15MM 24


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAR ISLAND VEHICLES (ALL) 21


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND PYROTECHNICS, 15MM 12


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND VEHICLES (ALL) 14


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAY ISLAND FIREARMS 2 13


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAY ISLAND HANDCAUGHT/GATHERED 2 1


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAY ISLAND PYROTECHNICS, 15MM 8


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAY ISLAND VEHICLES (ALL) 24


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUN ISLAND FIREARMS 2 2


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUN ISLAND PYROTECHNICS, 15MM 9


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUN ISLAND VEHICLES (ALL) 13


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND FIREARMS 1


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND PYROTECHNICS, 15MM 9


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND TRAPS, POLE 1


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND VEHICLES (ALL) 19


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) AUG ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) AUG ISLAND VEHICLES (ALL) 19


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND PYROTECHNICS, 15MM 19


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND VEHICLES (ALL) 13


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) OCT ISLAND PYROTECHNICS, 15MM 7


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) OCT ISLAND VEHICLES (ALL) 10


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) NOV ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) NOV ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) DEC ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKS) 5 1 263 2 1


2020 WHIDBEY NAS HAWKS, RED-TAILED JAN ISLAND FIREARMS 1 1


2020 WHIDBEY NAS HAWKS, RED-TAILED JAN ISLAND PYROTECHNICS, 15MM 8


2020 WHIDBEY NAS HAWKS, RED-TAILED JAN ISLAND VEHICLES (ALL) 21


2020 WHIDBEY NAS HAWKS, RED-TAILED FEB ISLAND FIREARMS 4


2020 WHIDBEY NAS HAWKS, RED-TAILED FEB ISLAND PYROTECHNICS, 15MM 14


2020 WHIDBEY NAS HAWKS, RED-TAILED FEB ISLAND TRAPS, BAL-CHATRI 3


2020 WHIDBEY NAS HAWKS, RED-TAILED FEB ISLAND VEHICLES (ALL) 32


2020 WHIDBEY NAS HAWKS, RED-TAILED MAR ISLAND FIREARMS 1 23


2020 WHIDBEY NAS HAWKS, RED-TAILED MAR ISLAND PYROTECHNICS, 15MM 27


2020 WHIDBEY NAS HAWKS, RED-TAILED MAR ISLAND TRAPS, BAL-CHATRI 5


2020 WHIDBEY NAS HAWKS, RED-TAILED MAR ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1


2020 WHIDBEY NAS HAWKS, RED-TAILED MAR ISLAND VEHICLES (ALL) 48


2020 WHIDBEY NAS HAWKS, RED-TAILED APR ISLAND FIREARMS 2 17


2020 WHIDBEY NAS HAWKS, RED-TAILED APR ISLAND PYROTECHNICS, 15MM 37


2020 WHIDBEY NAS HAWKS, RED-TAILED APR ISLAND TRAPS, BAL-CHATRI 6


2020 WHIDBEY NAS HAWKS, RED-TAILED APR ISLAND TRAPS, POLE 1


2020 WHIDBEY NAS HAWKS, RED-TAILED APR ISLAND VEHICLES (ALL) 73


2020 WHIDBEY NAS HAWKS, RED-TAILED MAY ISLAND FIREARMS 3 28


2020 WHIDBEY NAS HAWKS, RED-TAILED MAY ISLAND PYROTECHNICS, 15MM 17


2020 WHIDBEY NAS HAWKS, RED-TAILED MAY ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1


2020 WHIDBEY NAS HAWKS, RED-TAILED MAY ISLAND VEHICLES (ALL) 59







2020 WHIDBEY NAS HAWKS, RED-TAILED JUN ISLAND FIREARMS 3 11


2020 WHIDBEY NAS HAWKS, RED-TAILED JUN ISLAND PYROTECHNICS, 15MM 12


2020 WHIDBEY NAS HAWKS, RED-TAILED JUN ISLAND VEHICLES (ALL) 38


2020 WHIDBEY NAS HAWKS, RED-TAILED JUL ISLAND PYROTECHNICS, 15MM 12


2020 WHIDBEY NAS HAWKS, RED-TAILED JUL ISLAND TRAPS, BAL-CHATRI 2


2020 WHIDBEY NAS HAWKS, RED-TAILED JUL ISLAND TRAPS, POLE 1


2020 WHIDBEY NAS HAWKS, RED-TAILED JUL ISLAND VEHICLES (ALL) 37


2020 WHIDBEY NAS HAWKS, RED-TAILED AUG ISLAND FIREARMS 1


2020 WHIDBEY NAS HAWKS, RED-TAILED AUG ISLAND PYROTECHNICS, 15MM 16


2020 WHIDBEY NAS HAWKS, RED-TAILED AUG ISLAND TRAPS, BAL-CHATRI 7


2020 WHIDBEY NAS HAWKS, RED-TAILED AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 17


2020 WHIDBEY NAS HAWKS, RED-TAILED AUG ISLAND VEHICLES (ALL) 25


2020 WHIDBEY NAS HAWKS, RED-TAILED SEP ISLAND FIREARMS 1


2020 WHIDBEY NAS HAWKS, RED-TAILED SEP ISLAND PYROTECHNICS, 15MM 30


2020 WHIDBEY NAS HAWKS, RED-TAILED SEP ISLAND TRAPS, BAL-CHATRI 2


2020 WHIDBEY NAS HAWKS, RED-TAILED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 8


2020 WHIDBEY NAS HAWKS, RED-TAILED SEP ISLAND VEHICLES (ALL) 51


2020 WHIDBEY NAS HAWKS, RED-TAILED OCT ISLAND FIREARMS 3


2020 WHIDBEY NAS HAWKS, RED-TAILED OCT ISLAND PYROTECHNICS, 15MM 34


2020 WHIDBEY NAS HAWKS, RED-TAILED OCT ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1 2


2020 WHIDBEY NAS HAWKS, RED-TAILED OCT ISLAND VEHICLES (ALL) 62


2020 WHIDBEY NAS HAWKS, RED-TAILED NOV ISLAND FIREARMS 2


2020 WHIDBEY NAS HAWKS, RED-TAILED NOV ISLAND PYROTECHNICS, 15MM 7


2020 WHIDBEY NAS HAWKS, RED-TAILED NOV ISLAND TRAPS, POLE 1


2020 WHIDBEY NAS HAWKS, RED-TAILED NOV ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1


2020 WHIDBEY NAS HAWKS, RED-TAILED NOV ISLAND VEHICLES (ALL) 28


2020 WHIDBEY NAS HAWKS, RED-TAILED DEC ISLAND FIREARMS 2


2020 WHIDBEY NAS HAWKS, RED-TAILED DEC ISLAND PYROTECHNICS, 15MM 12


2020 WHIDBEY NAS HAWKS, RED-TAILED DEC ISLAND TRAPS, BAL-CHATRI 2


2020 WHIDBEY NAS HAWKS, RED-TAILED DEC ISLAND TRAPS, POLE 1 1


2020 WHIDBEY NAS HAWKS, RED-TAILED DEC ISLAND VEHICLES (ALL) 26


2020 WHIDBEY NAS HAWKS, RED-TAILED 12 61 819


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED JAN ISLAND PYROTECHNICS, 15MM 8


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED JAN ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED FEB ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED FEB ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED MAR ISLAND FIREARMS 1


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED MAR ISLAND PYROTECHNICS, 15MM 15


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED MAR ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED APR ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED OCT ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED NOV ISLAND FIREARMS 1


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED NOV ISLAND PYROTECHNICS, 15MM 20


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED NOV ISLAND VEHICLES (ALL) 14


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED DEC ISLAND PYROTECHNICS, 15MM 10


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED DEC ISLAND VEHICLES (ALL) 8


2020 WHIDBEY NAS HAWKS, ROUGH-LEGGED 2 97


2020 WHIDBEY NAS HERONS, GREAT BLUE JAN ISLAND FIREARMS 2


2020 WHIDBEY NAS HERONS, GREAT BLUE FEB ISLAND FIREARMS 1


2020 WHIDBEY NAS HERONS, GREAT BLUE JUL ISLAND FIREARMS 2 1


2020 WHIDBEY NAS HERONS, GREAT BLUE JUL ISLAND PYROTECHNICS, 15MM 9


2020 WHIDBEY NAS HERONS, GREAT BLUE JUL ISLAND VEHICLES (ALL) 6


2020 WHIDBEY NAS HERONS, GREAT BLUE AUG ISLAND FIREARMS 8 2


2020 WHIDBEY NAS HERONS, GREAT BLUE AUG ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS HERONS, GREAT BLUE AUG ISLAND VEHICLES (ALL) 8


2020 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND FIREARMS 5 4


2020 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND VEHICLES (ALL) 10


2020 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND FIREARMS 7 2


2020 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND VEHICLES (ALL) 13


2020 WHIDBEY NAS HERONS, GREAT BLUE NOV ISLAND FIREARMS 3 1


2020 WHIDBEY NAS HERONS, GREAT BLUE NOV ISLAND VEHICLES (ALL) 9


2020 WHIDBEY NAS HERONS, GREAT BLUE DEC ISLAND FIREARMS 2 3


2020 WHIDBEY NAS HERONS, GREAT BLUE DEC ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS HERONS, GREAT BLUE 30 71


2020 WHIDBEY NAS KILLDEERS JAN ISLAND PYROTECHNICS, 15MM 52


2020 WHIDBEY NAS KILLDEERS JUN ISLAND HANDCAUGHT/GATHERED 2 1


2020 WHIDBEY NAS KILLDEERS JUN ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS KILLDEERS JUL ISLAND PYROTECHNICS, 15MM 28


2020 WHIDBEY NAS KILLDEERS AUG ISLAND VEHICLES (ALL) 6


2020 WHIDBEY NAS KILLDEERS NOV ISLAND PYROTECHNICS, 15MM 100


2020 WHIDBEY NAS KILLDEERS NOV ISLAND VEHICLES (ALL) 50


2020 WHIDBEY NAS KILLDEERS DEC ISLAND PYROTECHNICS, 15MM 138


2020 WHIDBEY NAS KILLDEERS DEC ISLAND VEHICLES (ALL) 60


2020 WHIDBEY NAS KILLDEERS 436 2 1


2020 WHIDBEY NAS KINGFISHERS, BELTED JAN ISLAND FIREARMS 1


2020 WHIDBEY NAS KINGFISHERS, BELTED JAN ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS KINGFISHERS, BELTED MAR ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS KINGFISHERS, BELTED OCT ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS KINGFISHERS, BELTED NOV ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS KINGFISHERS, BELTED 6


2020 WHIDBEY NAS OSPREYS APR ISLAND PYROTECHNICS, 15MM 3


2020 WHIDBEY NAS OSPREYS MAY ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS OSPREYS JUN ISLAND PYROTECHNICS, 15MM 13


2020 WHIDBEY NAS OSPREYS JUN ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS OSPREYS JUL ISLAND PYROTECHNICS, 15MM 3


2020 WHIDBEY NAS OSPREYS JUL ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS OSPREYS AUG ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS OSPREYS AUG ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS OSPREYS 36


2020 WHIDBEY NAS OWLS, GREAT HORNED APR ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1


2020 WHIDBEY NAS OWLS, GREAT HORNED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 7


2020 WHIDBEY NAS OWLS, GREAT HORNED SEP ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS OWLS, GREAT HORNED OCT ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1


2020 WHIDBEY NAS OWLS, GREAT HORNED DEC ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2


2020 WHIDBEY NAS OWLS, GREAT HORNED 11 1


2020 WHIDBEY NAS OWLS, SHORT-EARED MAR ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS OWLS, SHORT-EARED 1


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED JAN ISLAND PYROTECHNICS, 15MM 169


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED JAN ISLAND VEHICLES (ALL) 8


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED FEB ISLAND PYROTECHNICS, 15MM 60


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED MAR ISLAND PYROTECHNICS, 15MM 100


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED MAR ISLAND VEHICLES (ALL) 25


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED APR ISLAND PYROTECHNICS, 15MM 147


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED APR ISLAND VEHICLES (ALL) 56


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED OCT ISLAND VEHICLES (ALL) 64


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED NOV ISLAND PYROTECHNICS, 15MM 451


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED NOV ISLAND VEHICLES (ALL) 142


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED DEC ISLAND PYROTECHNICS, 15MM 210


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED DEC ISLAND VEHICLES (ALL) 61


2020 WHIDBEY NAS PLOVERS, BLACK-BELLIED 1493


2020 WHIDBEY NAS RAVENS, COMMON JAN ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS RAVENS, COMMON JAN ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS RAVENS, COMMON FEB ISLAND FIREARMS 1


2020 WHIDBEY NAS RAVENS, COMMON FEB ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS RAVENS, COMMON MAR ISLAND FIREARMS 1


2020 WHIDBEY NAS RAVENS, COMMON MAR ISLAND PYROTECHNICS, 15MM 3


2020 WHIDBEY NAS RAVENS, COMMON APR ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS RAVENS, COMMON MAY ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS RAVENS, COMMON MAY ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS RAVENS, COMMON JUN ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS RAVENS, COMMON JUL ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS RAVENS, COMMON AUG ISLAND FIREARMS 8 65







2020 WHIDBEY NAS RAVENS, COMMON AUG ISLAND PYROTECHNICS, 15MM 113


2020 WHIDBEY NAS RAVENS, COMMON AUG ISLAND VEHICLES (ALL) 52


2020 WHIDBEY NAS RAVENS, COMMON SEP ISLAND FIREARMS 11 46


2020 WHIDBEY NAS RAVENS, COMMON SEP ISLAND PYROTECHNICS, 15MM 91


2020 WHIDBEY NAS RAVENS, COMMON SEP ISLAND VEHICLES (ALL) 40


2020 WHIDBEY NAS RAVENS, COMMON OCT ISLAND FIREARMS 2 15


2020 WHIDBEY NAS RAVENS, COMMON OCT ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS RAVENS, COMMON OCT ISLAND VEHICLES (ALL) 5


2020 WHIDBEY NAS RAVENS, COMMON NOV ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS RAVENS, COMMON DEC ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS RAVENS, COMMON 22 460


2020 WHIDBEY NAS ROBINS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 60


2020 WHIDBEY NAS ROBINS, AMERICAN JUN ISLAND VEHICLES (ALL) 4


2020 WHIDBEY NAS ROBINS, AMERICAN 64


2020 WHIDBEY NAS SANDERLINGS OCT ISLAND PYROTECHNICS, 15MM 50


2020 WHIDBEY NAS SANDERLINGS NOV ISLAND PYROTECHNICS, 15MM 1005


2020 WHIDBEY NAS SANDERLINGS NOV ISLAND VEHICLES (ALL) 12


2020 WHIDBEY NAS SANDERLINGS DEC ISLAND PYROTECHNICS, 15MM 80


2020 WHIDBEY NAS SANDERLINGS DEC ISLAND VEHICLES (ALL) 30


2020 WHIDBEY NAS SANDERLINGS 1177


2020 WHIDBEY NAS SANDPIPERS, WESTERN JAN ISLAND PYROTECHNICS, 15MM 247


2020 WHIDBEY NAS SANDPIPERS, WESTERN JAN ISLAND VEHICLES (ALL) 134


2020 WHIDBEY NAS SANDPIPERS, WESTERN FEB ISLAND PYROTECHNICS, 15MM 255


2020 WHIDBEY NAS SANDPIPERS, WESTERN MAR ISLAND PYROTECHNICS, 15MM 100


2020 WHIDBEY NAS SANDPIPERS, WESTERN MAR ISLAND VEHICLES (ALL) 20


2020 WHIDBEY NAS SANDPIPERS, WESTERN APR ISLAND VEHICLES (ALL) 10


2020 WHIDBEY NAS SANDPIPERS, WESTERN DEC ISLAND PYROTECHNICS, 15MM 200


2020 WHIDBEY NAS SANDPIPERS, WESTERN DEC ISLAND VEHICLES (ALL) 130


2020 WHIDBEY NAS SANDPIPERS, WESTERN 1096


2020 WHIDBEY NAS SNIPES, WILSON`S JAN ISLAND VEHICLES (ALL) 2


2020 WHIDBEY NAS SNIPES, WILSON`S 2


2020 WHIDBEY NAS SWALLOWS, BARN MAY ISLAND PYROTECHNICS, 15MM 66


2020 WHIDBEY NAS SWALLOWS, BARN 66


2020 WHIDBEY NAS SWALLOWS, CLIFF JUN ISLAND VEHICLES (ALL) 10


2020 WHIDBEY NAS SWALLOWS, CLIFF 10


2020 WHIDBEY NAS SWALLOWS, TREE MAY ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS SWALLOWS, TREE 6


2020 WHIDBEY NAS SWANS, TRUMPETER JAN ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS SWANS, TRUMPETER OCT ISLAND PYROTECHNICS, 15MM 5


2020 WHIDBEY NAS SWANS, TRUMPETER NOV ISLAND PYROTECHNICS, 15MM 869


2020 WHIDBEY NAS SWANS, TRUMPETER DEC ISLAND PYROTECHNICS, 15MM 6


2020 WHIDBEY NAS SWANS, TRUMPETER 886


2020 WHIDBEY NAS VULTURES, TURKEY MAR ISLAND PYROTECHNICS, 15MM 5


2020 WHIDBEY NAS VULTURES, TURKEY APR ISLAND PYROTECHNICS, 15MM 5


2020 WHIDBEY NAS VULTURES, TURKEY MAY ISLAND FIREARMS 1 3


2020 WHIDBEY NAS VULTURES, TURKEY MAY ISLAND PYROTECHNICS, 15MM 4


2020 WHIDBEY NAS VULTURES, TURKEY MAY ISLAND VEHICLES (ALL) 3


2020 WHIDBEY NAS VULTURES, TURKEY JUN ISLAND FIREARMS 4


2020 WHIDBEY NAS VULTURES, TURKEY JUN ISLAND PYROTECHNICS, 15MM 5


2020 WHIDBEY NAS VULTURES, TURKEY JUL ISLAND FIREARMS 1 3


2020 WHIDBEY NAS VULTURES, TURKEY JUL ISLAND PYROTECHNICS, 15MM 3


2020 WHIDBEY NAS VULTURES, TURKEY JUL ISLAND VEHICLES (ALL) 1


2020 WHIDBEY NAS VULTURES, TURKEY AUG ISLAND FIREARMS 1 4


2020 WHIDBEY NAS VULTURES, TURKEY AUG ISLAND PYROTECHNICS, 15MM 1


2020 WHIDBEY NAS VULTURES, TURKEY SEP ISLAND PYROTECHNICS, 15MM 29


2020 WHIDBEY NAS VULTURES, TURKEY OCT ISLAND PYROTECHNICS, 15MM 10


2020 WHIDBEY NAS VULTURES, TURKEY 3 80


2020 WHIDBEY NAS WHIMBRELS MAY ISLAND PYROTECHNICS, 15MM 20


2020 WHIDBEY NAS WHIMBRELS MAY ISLAND VEHICLES (ALL) 6


2020 WHIDBEY NAS WHIMBRELS 26


GRAND TOTALS Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated


CORMORANTS, DOUBLE-CRESTED 1 353


CURLEWS, LONG-BILLED 35


DOVES, MOURNING 27


DUCKS, BUFFLEHEAD 22 475


DUCKS, GADWALL 29 377


DUCKS, MALLARD 109 2599


DUCKS, MERGANSER COMMON (GOOSANDER) 2 29


DUCKS, MERGANSER, HOODED 17 67


DUCKS, RING-NECKED 4 68


DUCKS, TEAL, BLUE-WINGED 2 3


DUCKS, TEAL, CINNAMON 2 6


DUCKS, TEAL, GREEN-WINGED 1 23


DUCKS, WOOD 3 5


DUNLINS 120


EAGLES, BALD 10


FALCONS, KESTREL, AMERICAN 3 35


FALCONS, MERLIN 1


FALCONS, PEREGRINE 2


FLICKERS, NORTHERN 13


GEESE, CANADA 2 92


GULLS, GLAUCOUS-WINGED 11 299


HAWKS, COOPER`S 4 1 1


HAWKS, HARRIER, NORTHERN (MARSH HAWKS) 5 1 263 2 1


HAWKS, RED-TAILED 12 61 819


HAWKS, ROUGH-LEGGED 2 97


HERONS, GREAT BLUE 30 71


KILLDEERS 436 2 1


KINGFISHERS, BELTED 6


OSPREYS 36


OWLS, GREAT HORNED 11 1


OWLS, SHORT-EARED 1


PLOVERS, BLACK-BELLIED 1493


RAVENS, COMMON 22 460


ROBINS, AMERICAN 64


SANDERLINGS 1177


SANDPIPERS, WESTERN 1096


SNIPES, WILSON`S 2


SWALLOWS, BARN 66


SWALLOWS, CLIFF 10


SWALLOWS, TREE 6


SWANS, TRUMPETER 886


VULTURES, TURKEY 3 80


WHIMBRELS 26


GRAND TOTALS: 279 80 1 11736 0 4 0 2







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND PYROTECHNICS, 15MM 81
19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND VEHICLES (ALL) 11
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND PYROTECHNICS, 15MM 78
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND VEHICLES (ALL) 22
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND PYROTECHNICS, 15MM 70
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND PYROTECHNICS, 15MM 26
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND VEHICLES (ALL) 21
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND PYROTECHNICS, 15MM 24
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND PYROTECHNICS, 15MM 6
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND VEHICLES (ALL) 5
19‐24 NASWI EAGLE EAGLES, BALD AUG ISLAND PYROTECHNICS, 15MM 2
19‐24 NASWI EAGLE EAGLES, BALD AUG ISLAND VEHICLES (ALL) 1
19‐24 NASWI EAGLE EAGLES, BALD SEP ISLAND PYROTECHNICS, 15MM 1
19‐24 NASWI EAGLE EAGLES, BALD SEP ISLAND VEHICLES (ALL) 1
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND PYROTECHNICS, 15MM 16
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND VEHICLES (ALL) 12
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND PYROTECHNICS, 15MM 6
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND VEHICLES (ALL) 7
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND PYROTECHNICS, 15MM 8
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND VEHICLES (ALL) 7
19‐24 NASWI EAGLE 1 428


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated


1 428
1 428


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2022


01/01/2021 to 12/31/2021
Permit#


EAGLES, BALD


GRAND TOTALS


EAGLES, BALD
GRAND TOTALS:







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


2021 WHIDBEY NAS CORMORANTS, DOUBLE‐CRESTED OCT ISLAND PYROTECHNICS, 15MM 200
2021 WHIDBEY NAS CORMORANTS, DOUBLE‐CRESTED DEC ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS 206


2021 WHIDBEY NAS CROWS, AMERICAN JAN ISLAND PYROTECHNICS, 15MM 22
2021 WHIDBEY NAS CROWS, AMERICAN FEB ISLAND FIREARMS 6
2021 WHIDBEY NAS CROWS, AMERICAN FEB ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS CROWS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS CROWS, AMERICAN MAR ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS CROWS, AMERICAN APR ISLAND PYROTECHNICS, 15MM 7
2021 WHIDBEY NAS CROWS, AMERICAN APR ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS CROWS, AMERICAN MAY ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS CROWS, AMERICAN MAY ISLAND VEHICLES (ALL) 24
2021 WHIDBEY NAS CROWS, AMERICAN JUN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS CROWS, AMERICAN JUL ISLAND PYROTECHNICS, 15MM 12
2021 WHIDBEY NAS CROWS, AMERICAN JUL ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS CROWS, AMERICAN AUG ISLAND VEHICLES (ALL) 10
2021 WHIDBEY NAS CROWS, AMERICAN SEP ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS CROWS, AMERICAN OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS CROWS, AMERICAN NOV ISLAND FIREARMS 3
2021 WHIDBEY NAS CROWS, AMERICAN DEC ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS 127


2021 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND FIREARMS 1 5
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND PYROTECHNICS, 15MM 12
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND VEHICLES (ALL) 241
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD FEB ISLAND FIREARMS 4 97
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD FEB ISLAND VEHICLES (ALL) 318
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD MAR ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD APR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD SEP ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD OCT ISLAND FIREARMS 3
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD NOV ISLAND FIREARMS 5 84
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD NOV ISLAND VEHICLES (ALL) 16
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD DEC ISLAND FIREARMS 14
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD DEC ISLAND VEHICLES (ALL) 143
2021 WHIDBEY NAS 10 957


2021 WHIDBEY NAS DUCKS, GADWALL JAN ISLAND FIREARMS 1 16
2021 WHIDBEY NAS DUCKS, GADWALL JAN ISLAND VEHICLES (ALL) 348
2021 WHIDBEY NAS DUCKS, GADWALL APR ISLAND VEHICLES (ALL) 35
2021 WHIDBEY NAS DUCKS, GADWALL MAY ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS DUCKS, GADWALL SEP ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS DUCKS, GADWALL NOV ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS DUCKS, GADWALL DEC ISLAND VEHICLES (ALL) 19
2021 WHIDBEY NAS 1 423


2021 WHIDBEY NAS DUCKS, MALLARD JAN ISLAND FIREARMS 40


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2022


01/01/2021 to 12/31/2021
Permit#


CORMORANTS, DOUBLE‐CRESTED


CROWS, AMERICAN


DUCKS, BUFFLEHEAD


DUCKS, GADWALL







2021 WHIDBEY NAS DUCKS, MALLARD JAN ISLAND VEHICLES (ALL) 500
2021 WHIDBEY NAS DUCKS, MALLARD FEB ISLAND FIREARMS 2 5
2021 WHIDBEY NAS DUCKS, MALLARD FEB ISLAND VEHICLES (ALL) 459
2021 WHIDBEY NAS DUCKS, MALLARD MAR ISLAND FIREARMS 1 23
2021 WHIDBEY NAS DUCKS, MALLARD MAR ISLAND VEHICLES (ALL) 265
2021 WHIDBEY NAS DUCKS, MALLARD APR ISLAND FIREARMS 2 15
2021 WHIDBEY NAS DUCKS, MALLARD APR ISLAND VEHICLES (ALL) 88
2021 WHIDBEY NAS DUCKS, MALLARD MAY ISLAND FIREARMS 4
2021 WHIDBEY NAS DUCKS, MALLARD MAY ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS DUCKS, MALLARD JUN ISLAND FIREARMS 25 27
2021 WHIDBEY NAS DUCKS, MALLARD JUN ISLAND VEHICLES (ALL) 29
2021 WHIDBEY NAS DUCKS, MALLARD JUL ISLAND FIREARMS 6 13
2021 WHIDBEY NAS DUCKS, MALLARD JUL ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS DUCKS, MALLARD OCT ISLAND FIREARMS 1
2021 WHIDBEY NAS DUCKS, MALLARD OCT ISLAND VEHICLES (ALL) 40
2021 WHIDBEY NAS DUCKS, MALLARD NOV ISLAND FIREARMS 13
2021 WHIDBEY NAS DUCKS, MALLARD NOV ISLAND VEHICLES (ALL) 49
2021 WHIDBEY NAS DUCKS, MALLARD DEC ISLAND VEHICLES (ALL) 149
2021 WHIDBEY NAS 41 1731


2021 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDERJAN ISLAND FIREARMS 7 45
2021 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDERJAN ISLAND VEHICLES (ALL) 151
2021 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDERFEB ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS 7 202


2021 WHIDBEY NAS DUCKS, MERGANSER, HOODED JAN ISLAND FIREARMS 1 7
2021 WHIDBEY NAS DUCKS, MERGANSER, HOODED JAN ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS 1 21


2021 WHIDBEY NAS DUCKS, RING‐NECKED JAN ISLAND FIREARMS 1 4
2021 WHIDBEY NAS DUCKS, RING‐NECKED JAN ISLAND VEHICLES (ALL) 145
2021 WHIDBEY NAS DUCKS, RING‐NECKED FEB ISLAND FIREARMS 11 234
2021 WHIDBEY NAS DUCKS, RING‐NECKED FEB ISLAND PYROTECHNICS, 15MM 5
2021 WHIDBEY NAS DUCKS, RING‐NECKED FEB ISLAND VEHICLES (ALL) 153
2021 WHIDBEY NAS DUCKS, RING‐NECKED MAR ISLAND FIREARMS 1 52
2021 WHIDBEY NAS DUCKS, RING‐NECKED MAR ISLAND PYROTECHNICS, 15MM 10
2021 WHIDBEY NAS DUCKS, RING‐NECKED MAR ISLAND VEHICLES (ALL) 162
2021 WHIDBEY NAS DUCKS, RING‐NECKED DEC ISLAND FIREARMS 2 30
2021 WHIDBEY NAS DUCKS, RING‐NECKED DEC ISLAND VEHICLES (ALL) 258
2021 WHIDBEY NAS 15 1053


2021 WHIDBEY NAS DUCKS, SCAUP, LESSER FEB ISLAND FIREARMS 2
2021 WHIDBEY NAS 2


2021 WHIDBEY NAS DUCKS, SHOVELER, NORTHERN DEC ISLAND VEHICLES (ALL) 8
2021 WHIDBEY NAS 8


2021 WHIDBEY NAS DUCKS, TEAL, BLUE‐WINGED MAY ISLAND FIREARMS 5 17
2021 WHIDBEY NAS DUCKS, TEAL, BLUE‐WINGED MAY ISLAND VEHICLES (ALL) 12
2021 WHIDBEY NAS 5 29


2021 WHIDBEY NAS DUCKS, TEAL, GREEN‐WINGED MAR ISLAND FIREARMS 30
2021 WHIDBEY NAS DUCKS, TEAL, GREEN‐WINGED MAR ISLAND VEHICLES (ALL) 10
2021 WHIDBEY NAS DUCKS, TEAL, GREEN‐WINGED NOV ISLAND VEHICLES (ALL) 7
2021 WHIDBEY NAS 47


2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN FEB ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAY ISLAND PYROTECHNICS, 15MM 1


DUCKS, RING‐NECKED


DUCKS, MALLARD


DUCKS, MERGANSER COMMON (GOOSANDER)


DUCKS, MERGANSER, HOODED


DUCKS, SCAUP, LESSER


DUCKS, SHOVELER, NORTHERN


DUCKS, TEAL, BLUE‐WINGED


DUCKS, TEAL, GREEN‐WINGED







2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAY ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND FIREARMS 2 13
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND TRAPS, POLE 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND VEHICLES (ALL) 35
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN AUG ISLAND VEHICLES (ALL) 5
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN SEP ISLAND FIREARMS 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN SEP ISLAND VEHICLES (ALL) 8
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND VEHICLES (ALL) 5
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN NOV ISLAND FIREARMS 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN NOV ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN DEC ISLAND TRAPS, BAL‐CHATRI 3
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN DEC ISLAND TRAPS, RAPTOR (OTHER) 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN DEC ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS 2 6 84


2021 WHIDBEY NAS FALCONS, PEREGRINE SEP ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 1


2021 WHIDBEY NAS GEESE, CANADA MAR ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS GEESE, CANADA APR ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS GEESE, CANADA APR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS GEESE, CANADA OCT ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS GEESE, CANADA DEC ISLAND PYROTECHNICS, 15MM 158
2021 WHIDBEY NAS 168


2021 WHIDBEY NAS GEESE, SNOW, LESSER SEP ISLAND FIREARMS 6
2021 WHIDBEY NAS GEESE, SNOW, LESSER SEP ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS GEESE, SNOW, LESSER DEC ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 8


2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED JAN ISLAND PYROTECHNICS, 15MM 10
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED FEB ISLAND FIREARMS 5 37
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED FEB ISLAND PYROTECHNICS, 15MM 24
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED FEB ISLAND VEHICLES (ALL) 13
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED MAR ISLAND PYROTECHNICS, 15MM 29
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED APR ISLAND PYROTECHNICS, 15MM 34
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED APR ISLAND VEHICLES (ALL) 18
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED AUG ISLAND FIREARMS 58 651
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED AUG ISLAND PYROTECHNICS, 15MM 3850
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED SEP ISLAND FIREARMS 6 20
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED SEP ISLAND PYROTECHNICS, 15MM 100
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED OCT ISLAND PYROTECHNICS, 15MM 10
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED OCT ISLAND VEHICLES (ALL) 9
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED NOV ISLAND FIREARMS 12 16
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED NOV ISLAND PYROTECHNICS, 15MM 38
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED NOV ISLAND VEHICLES (ALL) 70
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED DEC ISLAND FIREARMS 2
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED DEC ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS 83 4932


2021 WHIDBEY NAS HAWKS, COOPER`S JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, COOPER`S AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, COOPER`S SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS 3 1


FALCONS, KESTREL, AMERICAN


FALCONS, PEREGRINE


GEESE, CANADA


GEESE, SNOW, LESSER


GULLS, GLAUCOUS‐WINGED


HAWKS, COOPER`S







2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJAN ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKFEB ISLAND PYROTECHNICS, 15MM 7
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKFEB ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAR ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAR ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAPR ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAPR ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAY ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAY ISLAND VEHICLES (ALL) 11
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUN ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUN ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUN ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUL ISLAND FIREARMS 2 5
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUL ISLAND VEHICLES (ALL) 21
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAUG ISLAND FIREARMS 1 4
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAUG ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAUG ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKSEP ISLAND FIREARMS 3 5
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKSEP ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKSEP ISLAND VEHICLES (ALL) 17
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKOCT ISLAND FIREARMS 1 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKOCT ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKOCT ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKNOV ISLAND FIREARMS 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKNOV ISLAND VEHICLES (ALL) 7
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKDEC ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKDEC ISLAND VEHICLES (ALL) 4
2021 WHIDBEY NAS 7 163


2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND FIREARMS 2 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND TRAPS, POLE 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND VEHICLES (ALL) 39
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND VEHICLES (ALL) 31
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAR ISLAND PYROTECHNICS, 15MM 22
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAR ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND PYROTECHNICS, 15MM 13
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND VEHICLES (ALL) 26
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND PYROTECHNICS, 15MM 9
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND VEHICLES (ALL) 19
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUN ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUN ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUN ISLAND VEHICLES (ALL) 11
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND PYROTECHNICS, 15MM 1


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)







2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND VEHICLES (ALL) 16
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND FIREARMS 1 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND PYROTECHNICS, 15MM 8
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 6
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND FIREARMS 2 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND PYROTECHNICS, 15MM 23
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 6
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND VEHICLES (ALL) 31
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND PYROTECHNICS, 15MM 16
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 4
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND VEHICLES (ALL) 24
2021 WHIDBEY NAS HAWKS, RED‐TAILED NOV ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED NOV ISLAND VEHICLES (ALL) 19
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND TRAPS, BAL‐CHATRI 1 4
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND VEHICLES (ALL) 10
2021 WHIDBEY NAS 14 32 378


2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JAN ISLAND PYROTECHNICS, 15MM 12
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JAN ISLAND TRAPS, POLE 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JAN ISLAND VEHICLES (ALL) 11
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED FEB ISLAND FIREARMS 2 6
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED FEB ISLAND PYROTECHNICS, 15MM 19
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED FEB ISLAND VEHICLES (ALL) 12
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED MAR ISLAND FIREARMS 2 4
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED MAR ISLAND PYROTECHNICS, 15MM 8
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED MAR ISLAND VEHICLES (ALL) 8
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED APR ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED APR ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JUL ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED AUG ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED OCT ISLAND FIREARMS 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED OCT ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED OCT ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED NOV ISLAND FIREARMS 1 2
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED NOV ISLAND VEHICLES (ALL) 15
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED DEC ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED DEC ISLAND TRAPS, BAL‐CHATRI 2
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED DEC ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS 6 3 136


2021 WHIDBEY NAS HERONS, GREAT BLUE MAR ISLAND FIREARMS 1
2021 WHIDBEY NAS HERONS, GREAT BLUE JUL ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HERONS, GREAT BLUE AUG ISLAND FIREARMS 2
2021 WHIDBEY NAS HERONS, GREAT BLUE AUG ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND FIREARMS 1
2021 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND FIREARMS 1 2
2021 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND PYROTECHNICS, 15MM 3


HAWKS, RED‐TAILED


HAWKS, ROUGH‐LEGGED







2021 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND VEHICLES (ALL) 27
2021 WHIDBEY NAS HERONS, GREAT BLUE NOV ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HERONS, GREAT BLUE NOV ISLAND VEHICLES (ALL) 21
2021 WHIDBEY NAS 5 79


2021 WHIDBEY NAS KILLDEERS JAN ISLAND VEHICLES (ALL) 100
2021 WHIDBEY NAS KILLDEERS FEB ISLAND PYROTECHNICS, 15MM 410
2021 WHIDBEY NAS KILLDEERS FEB ISLAND VEHICLES (ALL) 41
2021 WHIDBEY NAS KILLDEERS APR ISLAND PYROTECHNICS, 15MM 100
2021 WHIDBEY NAS KILLDEERS APR ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS KILLDEERS JUL ISLAND FIREARMS 2 6
2021 WHIDBEY NAS KILLDEERS SEP ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS KILLDEERS OCT ISLAND PYROTECHNICS, 15MM 616
2021 WHIDBEY NAS KILLDEERS OCT ISLAND VEHICLES (ALL) 281
2021 WHIDBEY NAS KILLDEERS DEC ISLAND VEHICLES (ALL) 150
2021 WHIDBEY NAS 2 1730


2021 WHIDBEY NAS KINGFISHERS, BELTED DEC ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 1


2021 WHIDBEY NAS OWLS, GREAT HORNED JUL ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS OWLS, GREAT HORNED AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1 1
2021 WHIDBEY NAS OWLS, GREAT HORNED OCT ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS 1 4


2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED JAN ISLAND PYROTECHNICS, 15MM 95
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED FEB ISLAND PYROTECHNICS, 15MM 220
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED FEB ISLAND VEHICLES (ALL) 97
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED MAR ISLAND PYROTECHNICS, 15MM 50
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED MAR ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED APR ISLAND PYROTECHNICS, 15MM 250
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED APR ISLAND VEHICLES (ALL) 100
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED OCT ISLAND PYROTECHNICS, 15MM 808
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED OCT ISLAND VEHICLES (ALL) 745
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED NOV ISLAND FIREARMS 35
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED NOV ISLAND PYROTECHNICS, 15MM 585
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED NOV ISLAND VEHICLES (ALL) 984
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED DEC ISLAND PYROTECHNICS, 15MM 210
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED DEC ISLAND VEHICLES (ALL) 99
2021 WHIDBEY NAS 4285


2021 WHIDBEY NAS RAVENS, COMMON MAR ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS RAVENS, COMMON JUL ISLAND FIREARMS 2 60
2021 WHIDBEY NAS RAVENS, COMMON JUL ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS RAVENS, COMMON JUL ISLAND VEHICLES (ALL) 43
2021 WHIDBEY NAS RAVENS, COMMON AUG ISLAND FIREARMS 10 124
2021 WHIDBEY NAS RAVENS, COMMON AUG ISLAND PYROTECHNICS, 15MM 93
2021 WHIDBEY NAS RAVENS, COMMON AUG ISLAND VEHICLES (ALL) 138
2021 WHIDBEY NAS RAVENS, COMMON SEP ISLAND FIREARMS 6 30
2021 WHIDBEY NAS RAVENS, COMMON SEP ISLAND PYROTECHNICS, 15MM 45
2021 WHIDBEY NAS RAVENS, COMMON SEP ISLAND VEHICLES (ALL) 34
2021 WHIDBEY NAS RAVENS, COMMON OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS RAVENS, COMMON OCT ISLAND VEHICLES (ALL) 25
2021 WHIDBEY NAS RAVENS, COMMON NOV ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 18 603


2021 WHIDBEY NAS ROBINS, AMERICAN FEB ISLAND PYROTECHNICS, 15MM 30


OWLS, GREAT HORNED


HERONS, GREAT BLUE


KILLDEERS


KINGFISHERS, BELTED


PLOVERS, BLACK‐BELLIED


RAVENS, COMMON







2021 WHIDBEY NAS ROBINS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 30
2021 WHIDBEY NAS 60


2021 WHIDBEY NAS SANDERLINGS JAN ISLAND PYROTECHNICS, 15MM 250
2021 WHIDBEY NAS SANDERLINGS JAN ISLAND VEHICLES (ALL) 80
2021 WHIDBEY NAS SANDERLINGS FEB ISLAND PYROTECHNICS, 15MM 680
2021 WHIDBEY NAS 1010


2021 WHIDBEY NAS SANDPIPERS, WESTERN JAN ISLAND PYROTECHNICS, 15MM 460
2021 WHIDBEY NAS SANDPIPERS, WESTERN JAN ISLAND VEHICLES (ALL) 165
2021 WHIDBEY NAS SANDPIPERS, WESTERN FEB ISLAND PYROTECHNICS, 15MM 450
2021 WHIDBEY NAS SANDPIPERS, WESTERN FEB ISLAND VEHICLES (ALL) 60
2021 WHIDBEY NAS SANDPIPERS, WESTERN NOV ISLAND FIREARMS 4 56
2021 WHIDBEY NAS 4 1191


2021 WHIDBEY NAS SWALLOWS, BARN JUL ISLAND FIREARMS 2
2021 WHIDBEY NAS SWALLOWS, BARN JUL ISLAND VEHICLES (ALL) 35
2021 WHIDBEY NAS 2 35


2021 WHIDBEY NAS SWALLOWS, TREE FEB ISLAND PYROTECHNICS, 15MM 150
2021 WHIDBEY NAS 150


2021 WHIDBEY NAS SWANS, TRUMPETER JAN ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS SWANS, TRUMPETER MAR ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS SWANS, TRUMPETER NOV ISLAND FIREARMS 35
2021 WHIDBEY NAS SWANS, TRUMPETER NOV ISLAND PYROTECHNICS, 15MM 67
2021 WHIDBEY NAS SWANS, TRUMPETER DEC ISLAND FIREARMS 25
2021 WHIDBEY NAS SWANS, TRUMPETER DEC ISLAND PYROTECHNICS, 15MM 495
2021 WHIDBEY NAS SWANS, TRUMPETER DEC ISLAND VEHICLES (ALL) 12
2021 WHIDBEY NAS 644


2021 WHIDBEY NAS TERNS, CASPIAN AUG ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS 2


2021 WHIDBEY NAS VULTURES, TURKEY MAR ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS VULTURES, TURKEY SEP ISLAND FIREARMS 36
2021 WHIDBEY NAS VULTURES, TURKEY SEP ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS 44


2021 WHIDBEY NAS WHIMBRELS MAY ISLAND PYROTECHNICS, 15MM 50
2021 WHIDBEY NAS WHIMBRELS MAY ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS 70


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated


206
127


10 957
1 423


41 1731
7 202
1 21


15 1053
2


8
5 29


47
1


2 6 84
1


ROBINS, AMERICAN


SANDERLINGS


SANDPIPERS, WESTERN


SWALLOWS, BARN


SWALLOWS, TREE


SWANS, TRUMPETER


TERNS, CASPIAN


VULTURES, TURKEY


WHIMBRELS


DUCKS, SHOVELER, NORTHERN


GRAND TOTALS


CORMORANTS, DOUBLE‐CRESTED
CROWS, AMERICAN
DUCKS, BUFFLEHEAD
DUCKS, GADWALL
DUCKS, MALLARD
DUCKS, MERGANSER COMMON (GOOSANDER)
DUCKS, MERGANSER, HOODED
DUCKS, RING‐NECKED
DUCKS, SCAUP, LESSER


DUCKS, TEAL, BLUE‐WINGED
DUCKS, TEAL, GREEN‐WINGED
EAGLES, BALD
FALCONS, KESTREL, AMERICAN
FALCONS, PEREGRINE







168
8


83 4932
3 1


7 163
14 32 378
6 3 136
5 79
2 1730


1
1 4


4285
18 603


60
1010


4 1191
2 35


150
644


2
44
70


226 48 20580


30 48 0 20580


HAWKS, ROUGH‐LEGGED


GEESE, CANADA
GEESE, SNOW, LESSER
GULLS, GLAUCOUS‐WINGED
HAWKS, COOPER`S
HAWKS, HARRIER, NORTHERN (MARSH HAWKS)
HAWKS, RED‐TAILED


SWANS, TRUMPETER


HERONS, GREAT BLUE
KILLDEERS
KINGFISHERS, BELTED
OWLS, GREAT HORNED
PLOVERS, BLACK‐BELLIED
RAVENS, COMMON
ROBINS, AMERICAN
SANDERLINGS
SANDPIPERS, WESTERN
SWALLOWS, BARN
SWALLOWS, TREE


TERNS, CASPIAN
VULTURES, TURKEY
WHIMBRELS
GRAND TOTALS:
Raptors (excluding Eagles, Bald)







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND PYROTECHNICS, 15MM 81
19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND VEHICLES (ALL) 11
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND PYROTECHNICS, 15MM 78
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND VEHICLES (ALL) 22
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND PYROTECHNICS, 15MM 70
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND PYROTECHNICS, 15MM 26
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND VEHICLES (ALL) 21
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND PYROTECHNICS, 15MM 24
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND PYROTECHNICS, 15MM 6
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND VEHICLES (ALL) 5
19‐24 NASWI EAGLE EAGLES, BALD AUG ISLAND PYROTECHNICS, 15MM 2
19‐24 NASWI EAGLE EAGLES, BALD AUG ISLAND VEHICLES (ALL) 1
19‐24 NASWI EAGLE EAGLES, BALD SEP ISLAND PYROTECHNICS, 15MM 1
19‐24 NASWI EAGLE EAGLES, BALD SEP ISLAND VEHICLES (ALL) 1
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND PYROTECHNICS, 15MM 16
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND VEHICLES (ALL) 12
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND PYROTECHNICS, 15MM 6
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND VEHICLES (ALL) 7
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND PYROTECHNICS, 15MM 8
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND VEHICLES (ALL) 7
19‐24 NASWI EAGLE 1 428


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated


1 428
1 428


GRAND TOTALS


EAGLES, BALD
GRAND TOTALS:


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2022


01/01/2021 to 12/31/2021
Permit#


EAGLES, BALD







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


2021 WHIDBEY NAS CORMORANTS, DOUBLE‐CRESTED OCT ISLAND PYROTECHNICS, 15MM 200
2021 WHIDBEY NAS CORMORANTS, DOUBLE‐CRESTED DEC ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS 206


2021 WHIDBEY NAS CROWS, AMERICAN JAN ISLAND PYROTECHNICS, 15MM 22
2021 WHIDBEY NAS CROWS, AMERICAN FEB ISLAND FIREARMS 6
2021 WHIDBEY NAS CROWS, AMERICAN FEB ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS CROWS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS CROWS, AMERICAN MAR ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS CROWS, AMERICAN APR ISLAND PYROTECHNICS, 15MM 7
2021 WHIDBEY NAS CROWS, AMERICAN APR ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS CROWS, AMERICAN MAY ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS CROWS, AMERICAN MAY ISLAND VEHICLES (ALL) 24
2021 WHIDBEY NAS CROWS, AMERICAN JUN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS CROWS, AMERICAN JUL ISLAND PYROTECHNICS, 15MM 12
2021 WHIDBEY NAS CROWS, AMERICAN JUL ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS CROWS, AMERICAN AUG ISLAND VEHICLES (ALL) 10
2021 WHIDBEY NAS CROWS, AMERICAN SEP ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS CROWS, AMERICAN OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS CROWS, AMERICAN NOV ISLAND FIREARMS 3
2021 WHIDBEY NAS CROWS, AMERICAN DEC ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS 127


2021 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND FIREARMS 1 5
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND PYROTECHNICS, 15MM 12
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD JAN ISLAND VEHICLES (ALL) 241
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD FEB ISLAND FIREARMS 4 97
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD FEB ISLAND VEHICLES (ALL) 318
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD MAR ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD APR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD SEP ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD OCT ISLAND FIREARMS 3
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD NOV ISLAND FIREARMS 5 84
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD NOV ISLAND VEHICLES (ALL) 16
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD DEC ISLAND FIREARMS 14
2021 WHIDBEY NAS DUCKS, BUFFLEHEAD DEC ISLAND VEHICLES (ALL) 143
2021 WHIDBEY NAS 10 957


2021 WHIDBEY NAS DUCKS, GADWALL JAN ISLAND FIREARMS 1 16
2021 WHIDBEY NAS DUCKS, GADWALL JAN ISLAND VEHICLES (ALL) 348
2021 WHIDBEY NAS DUCKS, GADWALL APR ISLAND VEHICLES (ALL) 35
2021 WHIDBEY NAS DUCKS, GADWALL MAY ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS DUCKS, GADWALL SEP ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS DUCKS, GADWALL NOV ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS DUCKS, GADWALL DEC ISLAND VEHICLES (ALL) 19
2021 WHIDBEY NAS 1 423


2021 WHIDBEY NAS DUCKS, MALLARD JAN ISLAND FIREARMS 40


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2022


01/01/2021 to 12/31/2021
Permit#


CORMORANTS, DOUBLE‐CRESTED


CROWS, AMERICAN


DUCKS, BUFFLEHEAD


DUCKS, GADWALL







2021 WHIDBEY NAS DUCKS, MALLARD JAN ISLAND VEHICLES (ALL) 500
2021 WHIDBEY NAS DUCKS, MALLARD FEB ISLAND FIREARMS 2 5
2021 WHIDBEY NAS DUCKS, MALLARD FEB ISLAND VEHICLES (ALL) 459
2021 WHIDBEY NAS DUCKS, MALLARD MAR ISLAND FIREARMS 1 23
2021 WHIDBEY NAS DUCKS, MALLARD MAR ISLAND VEHICLES (ALL) 265
2021 WHIDBEY NAS DUCKS, MALLARD APR ISLAND FIREARMS 2 15
2021 WHIDBEY NAS DUCKS, MALLARD APR ISLAND VEHICLES (ALL) 88
2021 WHIDBEY NAS DUCKS, MALLARD MAY ISLAND FIREARMS 4
2021 WHIDBEY NAS DUCKS, MALLARD MAY ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS DUCKS, MALLARD JUN ISLAND FIREARMS 25 27
2021 WHIDBEY NAS DUCKS, MALLARD JUN ISLAND VEHICLES (ALL) 29
2021 WHIDBEY NAS DUCKS, MALLARD JUL ISLAND FIREARMS 6 13
2021 WHIDBEY NAS DUCKS, MALLARD JUL ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS DUCKS, MALLARD OCT ISLAND FIREARMS 1
2021 WHIDBEY NAS DUCKS, MALLARD OCT ISLAND VEHICLES (ALL) 40
2021 WHIDBEY NAS DUCKS, MALLARD NOV ISLAND FIREARMS 13
2021 WHIDBEY NAS DUCKS, MALLARD NOV ISLAND VEHICLES (ALL) 49
2021 WHIDBEY NAS DUCKS, MALLARD DEC ISLAND VEHICLES (ALL) 149
2021 WHIDBEY NAS 41 1731


2021 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDERJAN ISLAND FIREARMS 7 45
2021 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDERJAN ISLAND VEHICLES (ALL) 151
2021 WHIDBEY NAS DUCKS, MERGANSER COMMON (GOOSANDERFEB ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS 7 202


2021 WHIDBEY NAS DUCKS, MERGANSER, HOODED JAN ISLAND FIREARMS 1 7
2021 WHIDBEY NAS DUCKS, MERGANSER, HOODED JAN ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS 1 21


2021 WHIDBEY NAS DUCKS, RING‐NECKED JAN ISLAND FIREARMS 1 4
2021 WHIDBEY NAS DUCKS, RING‐NECKED JAN ISLAND VEHICLES (ALL) 145
2021 WHIDBEY NAS DUCKS, RING‐NECKED FEB ISLAND FIREARMS 11 234
2021 WHIDBEY NAS DUCKS, RING‐NECKED FEB ISLAND PYROTECHNICS, 15MM 5
2021 WHIDBEY NAS DUCKS, RING‐NECKED FEB ISLAND VEHICLES (ALL) 153
2021 WHIDBEY NAS DUCKS, RING‐NECKED MAR ISLAND FIREARMS 1 52
2021 WHIDBEY NAS DUCKS, RING‐NECKED MAR ISLAND PYROTECHNICS, 15MM 10
2021 WHIDBEY NAS DUCKS, RING‐NECKED MAR ISLAND VEHICLES (ALL) 162
2021 WHIDBEY NAS DUCKS, RING‐NECKED DEC ISLAND FIREARMS 2 30
2021 WHIDBEY NAS DUCKS, RING‐NECKED DEC ISLAND VEHICLES (ALL) 258
2021 WHIDBEY NAS 15 1053


2021 WHIDBEY NAS DUCKS, SCAUP, LESSER FEB ISLAND FIREARMS 2
2021 WHIDBEY NAS 2


2021 WHIDBEY NAS DUCKS, SHOVELER, NORTHERN DEC ISLAND VEHICLES (ALL) 8
2021 WHIDBEY NAS 8


2021 WHIDBEY NAS DUCKS, TEAL, BLUE‐WINGED MAY ISLAND FIREARMS 5 17
2021 WHIDBEY NAS DUCKS, TEAL, BLUE‐WINGED MAY ISLAND VEHICLES (ALL) 12
2021 WHIDBEY NAS 5 29


2021 WHIDBEY NAS DUCKS, TEAL, GREEN‐WINGED MAR ISLAND FIREARMS 30
2021 WHIDBEY NAS DUCKS, TEAL, GREEN‐WINGED MAR ISLAND VEHICLES (ALL) 10
2021 WHIDBEY NAS DUCKS, TEAL, GREEN‐WINGED NOV ISLAND VEHICLES (ALL) 7
2021 WHIDBEY NAS 47


2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN FEB ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAY ISLAND PYROTECHNICS, 15MM 1


DUCKS, SCAUP, LESSER


DUCKS, SHOVELER, NORTHERN


DUCKS, TEAL, BLUE‐WINGED


DUCKS, TEAL, GREEN‐WINGED


DUCKS, RING‐NECKED


DUCKS, MALLARD


DUCKS, MERGANSER COMMON (GOOSANDER)


DUCKS, MERGANSER, HOODED







2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN MAY ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND FIREARMS 2 13
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND TRAPS, POLE 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN JUL ISLAND VEHICLES (ALL) 35
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN AUG ISLAND VEHICLES (ALL) 5
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN SEP ISLAND FIREARMS 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN SEP ISLAND VEHICLES (ALL) 8
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN OCT ISLAND VEHICLES (ALL) 5
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN NOV ISLAND FIREARMS 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN NOV ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN DEC ISLAND TRAPS, BAL‐CHATRI 3
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN DEC ISLAND TRAPS, RAPTOR (OTHER) 1
2021 WHIDBEY NAS FALCONS, KESTREL, AMERICAN DEC ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS 2 6 84


2021 WHIDBEY NAS FALCONS, PEREGRINE SEP ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 1


2021 WHIDBEY NAS GEESE, CANADA MAR ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS GEESE, CANADA APR ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS GEESE, CANADA APR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS GEESE, CANADA OCT ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS GEESE, CANADA DEC ISLAND PYROTECHNICS, 15MM 158
2021 WHIDBEY NAS 168


2021 WHIDBEY NAS GEESE, SNOW, LESSER SEP ISLAND FIREARMS 6
2021 WHIDBEY NAS GEESE, SNOW, LESSER SEP ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS GEESE, SNOW, LESSER DEC ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 8


2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED JAN ISLAND PYROTECHNICS, 15MM 10
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED FEB ISLAND FIREARMS 5 37
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED FEB ISLAND PYROTECHNICS, 15MM 24
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED FEB ISLAND VEHICLES (ALL) 13
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED MAR ISLAND PYROTECHNICS, 15MM 29
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED APR ISLAND PYROTECHNICS, 15MM 34
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED APR ISLAND VEHICLES (ALL) 18
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED AUG ISLAND FIREARMS 58 651
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED AUG ISLAND PYROTECHNICS, 15MM 3850
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED SEP ISLAND FIREARMS 6 20
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED SEP ISLAND PYROTECHNICS, 15MM 100
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED OCT ISLAND PYROTECHNICS, 15MM 10
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED OCT ISLAND VEHICLES (ALL) 9
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED NOV ISLAND FIREARMS 12 16
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED NOV ISLAND PYROTECHNICS, 15MM 38
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED NOV ISLAND VEHICLES (ALL) 70
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED DEC ISLAND FIREARMS 2
2021 WHIDBEY NAS GULLS, GLAUCOUS‐WINGED DEC ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS 83 4932


2021 WHIDBEY NAS HAWKS, COOPER`S JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, COOPER`S AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, COOPER`S SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS 3 1


FALCONS, PEREGRINE


GEESE, CANADA


GEESE, SNOW, LESSER


GULLS, GLAUCOUS‐WINGED


HAWKS, COOPER`S


FALCONS, KESTREL, AMERICAN







2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJAN ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKFEB ISLAND PYROTECHNICS, 15MM 7
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKFEB ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAR ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAR ISLAND VEHICLES (ALL) 2
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAPR ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAPR ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAY ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKMAY ISLAND VEHICLES (ALL) 11
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUN ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUN ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUN ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUL ISLAND FIREARMS 2 5
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKJUL ISLAND VEHICLES (ALL) 21
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAUG ISLAND FIREARMS 1 4
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAUG ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKAUG ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKSEP ISLAND FIREARMS 3 5
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKSEP ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKSEP ISLAND VEHICLES (ALL) 17
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKOCT ISLAND FIREARMS 1 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKOCT ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKOCT ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKNOV ISLAND FIREARMS 1
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKNOV ISLAND VEHICLES (ALL) 7
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKDEC ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, HARRIER, NORTHERN (MARSH HAWKDEC ISLAND VEHICLES (ALL) 4
2021 WHIDBEY NAS 7 163


2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND FIREARMS 2 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND TRAPS, POLE 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED JAN ISLAND VEHICLES (ALL) 39
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND PYROTECHNICS, 15MM 15
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED FEB ISLAND VEHICLES (ALL) 31
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAR ISLAND PYROTECHNICS, 15MM 22
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAR ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAR ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND PYROTECHNICS, 15MM 13
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED APR ISLAND VEHICLES (ALL) 26
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND PYROTECHNICS, 15MM 9
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED MAY ISLAND VEHICLES (ALL) 19
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUN ISLAND PYROTECHNICS, 15MM 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUN ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 3
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUN ISLAND VEHICLES (ALL) 11
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND PYROTECHNICS, 15MM 1


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)







2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED JUL ISLAND VEHICLES (ALL) 16
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND FIREARMS 1 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND PYROTECHNICS, 15MM 8
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 6
2021 WHIDBEY NAS HAWKS, RED‐TAILED AUG ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND FIREARMS 2 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND PYROTECHNICS, 15MM 23
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 6
2021 WHIDBEY NAS HAWKS, RED‐TAILED SEP ISLAND VEHICLES (ALL) 31
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND PYROTECHNICS, 15MM 16
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 4
2021 WHIDBEY NAS HAWKS, RED‐TAILED OCT ISLAND VEHICLES (ALL) 24
2021 WHIDBEY NAS HAWKS, RED‐TAILED NOV ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED NOV ISLAND VEHICLES (ALL) 19
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND TRAPS, BAL‐CHATRI 1 4
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS HAWKS, RED‐TAILED DEC ISLAND VEHICLES (ALL) 10
2021 WHIDBEY NAS 14 32 378


2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JAN ISLAND PYROTECHNICS, 15MM 12
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JAN ISLAND TRAPS, POLE 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JAN ISLAND VEHICLES (ALL) 11
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED FEB ISLAND FIREARMS 2 6
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED FEB ISLAND PYROTECHNICS, 15MM 19
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED FEB ISLAND VEHICLES (ALL) 12
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED MAR ISLAND FIREARMS 2 4
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED MAR ISLAND PYROTECHNICS, 15MM 8
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED MAR ISLAND VEHICLES (ALL) 8
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED APR ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED APR ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED JUL ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED AUG ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED OCT ISLAND FIREARMS 1
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED OCT ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED OCT ISLAND VEHICLES (ALL) 14
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED NOV ISLAND FIREARMS 1 2
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED NOV ISLAND VEHICLES (ALL) 15
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED DEC ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED DEC ISLAND TRAPS, BAL‐CHATRI 2
2021 WHIDBEY NAS HAWKS, ROUGH‐LEGGED DEC ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS 6 3 136


2021 WHIDBEY NAS HERONS, GREAT BLUE MAR ISLAND FIREARMS 1
2021 WHIDBEY NAS HERONS, GREAT BLUE JUL ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS HERONS, GREAT BLUE AUG ISLAND FIREARMS 2
2021 WHIDBEY NAS HERONS, GREAT BLUE AUG ISLAND VEHICLES (ALL) 3
2021 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND FIREARMS 1
2021 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HERONS, GREAT BLUE SEP ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND FIREARMS 1 2
2021 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND PYROTECHNICS, 15MM 3


HAWKS, RED‐TAILED


HAWKS, ROUGH‐LEGGED







2021 WHIDBEY NAS HERONS, GREAT BLUE OCT ISLAND VEHICLES (ALL) 27
2021 WHIDBEY NAS HERONS, GREAT BLUE NOV ISLAND PYROTECHNICS, 15MM 1
2021 WHIDBEY NAS HERONS, GREAT BLUE NOV ISLAND VEHICLES (ALL) 21
2021 WHIDBEY NAS 5 79


2021 WHIDBEY NAS KILLDEERS JAN ISLAND VEHICLES (ALL) 100
2021 WHIDBEY NAS KILLDEERS FEB ISLAND PYROTECHNICS, 15MM 410
2021 WHIDBEY NAS KILLDEERS FEB ISLAND VEHICLES (ALL) 41
2021 WHIDBEY NAS KILLDEERS APR ISLAND PYROTECHNICS, 15MM 100
2021 WHIDBEY NAS KILLDEERS APR ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS KILLDEERS JUL ISLAND FIREARMS 2 6
2021 WHIDBEY NAS KILLDEERS SEP ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS KILLDEERS OCT ISLAND PYROTECHNICS, 15MM 616
2021 WHIDBEY NAS KILLDEERS OCT ISLAND VEHICLES (ALL) 281
2021 WHIDBEY NAS KILLDEERS DEC ISLAND VEHICLES (ALL) 150
2021 WHIDBEY NAS 2 1730


2021 WHIDBEY NAS KINGFISHERS, BELTED DEC ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 1


2021 WHIDBEY NAS OWLS, GREAT HORNED JUL ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 2
2021 WHIDBEY NAS OWLS, GREAT HORNED AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1 1
2021 WHIDBEY NAS OWLS, GREAT HORNED OCT ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2021 WHIDBEY NAS 1 4


2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED JAN ISLAND PYROTECHNICS, 15MM 95
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED JAN ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED FEB ISLAND PYROTECHNICS, 15MM 220
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED FEB ISLAND VEHICLES (ALL) 97
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED MAR ISLAND PYROTECHNICS, 15MM 50
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED MAR ISLAND VEHICLES (ALL) 6
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED APR ISLAND PYROTECHNICS, 15MM 250
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED APR ISLAND VEHICLES (ALL) 100
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED OCT ISLAND PYROTECHNICS, 15MM 808
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED OCT ISLAND VEHICLES (ALL) 745
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED NOV ISLAND FIREARMS 35
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED NOV ISLAND PYROTECHNICS, 15MM 585
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED NOV ISLAND VEHICLES (ALL) 984
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED DEC ISLAND PYROTECHNICS, 15MM 210
2021 WHIDBEY NAS PLOVERS, BLACK‐BELLIED DEC ISLAND VEHICLES (ALL) 99
2021 WHIDBEY NAS 4285


2021 WHIDBEY NAS RAVENS, COMMON MAR ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS RAVENS, COMMON JUL ISLAND FIREARMS 2 60
2021 WHIDBEY NAS RAVENS, COMMON JUL ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS RAVENS, COMMON JUL ISLAND VEHICLES (ALL) 43
2021 WHIDBEY NAS RAVENS, COMMON AUG ISLAND FIREARMS 10 124
2021 WHIDBEY NAS RAVENS, COMMON AUG ISLAND PYROTECHNICS, 15MM 93
2021 WHIDBEY NAS RAVENS, COMMON AUG ISLAND VEHICLES (ALL) 138
2021 WHIDBEY NAS RAVENS, COMMON SEP ISLAND FIREARMS 6 30
2021 WHIDBEY NAS RAVENS, COMMON SEP ISLAND PYROTECHNICS, 15MM 45
2021 WHIDBEY NAS RAVENS, COMMON SEP ISLAND VEHICLES (ALL) 34
2021 WHIDBEY NAS RAVENS, COMMON OCT ISLAND FIREARMS 2
2021 WHIDBEY NAS RAVENS, COMMON OCT ISLAND VEHICLES (ALL) 25
2021 WHIDBEY NAS RAVENS, COMMON NOV ISLAND VEHICLES (ALL) 1
2021 WHIDBEY NAS 18 603


2021 WHIDBEY NAS ROBINS, AMERICAN FEB ISLAND PYROTECHNICS, 15MM 30


PLOVERS, BLACK‐BELLIED


RAVENS, COMMON


OWLS, GREAT HORNED


HERONS, GREAT BLUE


KILLDEERS


KINGFISHERS, BELTED







2021 WHIDBEY NAS ROBINS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 30
2021 WHIDBEY NAS 60


2021 WHIDBEY NAS SANDERLINGS JAN ISLAND PYROTECHNICS, 15MM 250
2021 WHIDBEY NAS SANDERLINGS JAN ISLAND VEHICLES (ALL) 80
2021 WHIDBEY NAS SANDERLINGS FEB ISLAND PYROTECHNICS, 15MM 680
2021 WHIDBEY NAS 1010


2021 WHIDBEY NAS SANDPIPERS, WESTERN JAN ISLAND PYROTECHNICS, 15MM 460
2021 WHIDBEY NAS SANDPIPERS, WESTERN JAN ISLAND VEHICLES (ALL) 165
2021 WHIDBEY NAS SANDPIPERS, WESTERN FEB ISLAND PYROTECHNICS, 15MM 450
2021 WHIDBEY NAS SANDPIPERS, WESTERN FEB ISLAND VEHICLES (ALL) 60
2021 WHIDBEY NAS SANDPIPERS, WESTERN NOV ISLAND FIREARMS 4 56
2021 WHIDBEY NAS 4 1191


2021 WHIDBEY NAS SWALLOWS, BARN JUL ISLAND FIREARMS 2
2021 WHIDBEY NAS SWALLOWS, BARN JUL ISLAND VEHICLES (ALL) 35
2021 WHIDBEY NAS 2 35


2021 WHIDBEY NAS SWALLOWS, TREE FEB ISLAND PYROTECHNICS, 15MM 150
2021 WHIDBEY NAS 150


2021 WHIDBEY NAS SWANS, TRUMPETER JAN ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS SWANS, TRUMPETER MAR ISLAND PYROTECHNICS, 15MM 4
2021 WHIDBEY NAS SWANS, TRUMPETER NOV ISLAND FIREARMS 35
2021 WHIDBEY NAS SWANS, TRUMPETER NOV ISLAND PYROTECHNICS, 15MM 67
2021 WHIDBEY NAS SWANS, TRUMPETER DEC ISLAND FIREARMS 25
2021 WHIDBEY NAS SWANS, TRUMPETER DEC ISLAND PYROTECHNICS, 15MM 495
2021 WHIDBEY NAS SWANS, TRUMPETER DEC ISLAND VEHICLES (ALL) 12
2021 WHIDBEY NAS 644


2021 WHIDBEY NAS TERNS, CASPIAN AUG ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS 2


2021 WHIDBEY NAS VULTURES, TURKEY MAR ISLAND PYROTECHNICS, 15MM 2
2021 WHIDBEY NAS VULTURES, TURKEY SEP ISLAND FIREARMS 36
2021 WHIDBEY NAS VULTURES, TURKEY SEP ISLAND PYROTECHNICS, 15MM 6
2021 WHIDBEY NAS 44


2021 WHIDBEY NAS WHIMBRELS MAY ISLAND PYROTECHNICS, 15MM 50
2021 WHIDBEY NAS WHIMBRELS MAY ISLAND VEHICLES (ALL) 20
2021 WHIDBEY NAS 70


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated


206
127


10 957
1 423


41 1731
7 202
1 21


15 1053
2


8
5 29


47
1


2 6 84
1


DUCKS, TEAL, BLUE‐WINGED
DUCKS, TEAL, GREEN‐WINGED
EAGLES, BALD
FALCONS, KESTREL, AMERICAN
FALCONS, PEREGRINE


DUCKS, SHOVELER, NORTHERN


GRAND TOTALS


CORMORANTS, DOUBLE‐CRESTED
CROWS, AMERICAN
DUCKS, BUFFLEHEAD
DUCKS, GADWALL
DUCKS, MALLARD
DUCKS, MERGANSER COMMON (GOOSANDER)
DUCKS, MERGANSER, HOODED
DUCKS, RING‐NECKED
DUCKS, SCAUP, LESSER


ROBINS, AMERICAN


SANDERLINGS


SANDPIPERS, WESTERN


SWALLOWS, BARN


SWALLOWS, TREE


SWANS, TRUMPETER


TERNS, CASPIAN


VULTURES, TURKEY


WHIMBRELS







168
8


83 4932
3 1


7 163
14 32 378
6 3 136
5 79
2 1730


1
1 4


4285
18 603


60
1010


4 1191
2 35


150
644


2
44
70


226 48 20580


92 3 0 7526


TERNS, CASPIAN
VULTURES, TURKEY
WHIMBRELS
GRAND TOTALS:
Raptors (excluding Eagles, Bald)


SWANS, TRUMPETER


HERONS, GREAT BLUE
KILLDEERS
KINGFISHERS, BELTED
OWLS, GREAT HORNED
PLOVERS, BLACK‐BELLIED
RAVENS, COMMON
ROBINS, AMERICAN
SANDERLINGS
SANDPIPERS, WESTERN
SWALLOWS, BARN
SWALLOWS, TREE


HAWKS, ROUGH‐LEGGED


GEESE, CANADA
GEESE, SNOW, LESSER
GULLS, GLAUCOUS‐WINGED
HAWKS, COOPER`S
HAWKS, HARRIER, NORTHERN (MARSH HAWKS)
HAWKS, RED‐TAILED







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


2022 WHIDBEY 2022 BLACKBIRDS, RED‐WINGED JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 CROWS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 21
2022 WHIDBEY 2022 CROWS, AMERICAN APR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 CROWS, AMERICAN APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 CROWS, AMERICAN MAY ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 CROWS, AMERICAN MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 CROWS, AMERICAN JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 CROWS, AMERICAN JUL ISLAND PYROTECHNICS, 15MM 4
2022 WHIDBEY 2022 CROWS, AMERICAN JUL ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 CROWS, AMERICAN AUG ISLAND FIREARMS 11
2022 WHIDBEY 2022 CROWS, AMERICAN AUG ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND FIREARMS 1 24
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND PYROTECHNICS, 15MM 300
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 1 383


2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD JAN ISLAND FIREARMS 8 121
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD JAN ISLAND VEHICLES (ALL) 14
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD FEB ISLAND PYROTECHNICS, 15MM 45
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD FEB ISLAND VEHICLES (ALL) 26
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD APR ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 8 214


2022 WHIDBEY 2022 DUCKS, GADWALL JAN ISLAND FIREARMS 24
2022 WHIDBEY 2022 DUCKS, GADWALL NOV ISLAND VEHICLES (ALL) 157
2022 WHIDBEY 2022 DUCKS, GADWALL DEC ISLAND VEHICLES (ALL) 30
2022 WHIDBEY 2022 211


2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND FIREARMS 4 112
2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND VEHICLES (ALL) 280
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND FIREARMS 8
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND PYROTECHNICS, 15MM 153
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND VEHICLES (ALL) 170
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND FIREARMS 5 25
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND PYROTECHNICS, 15MM 237
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND VEHICLES (ALL) 167
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND FIREARMS 2
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND PYROTECHNICS, 15MM 104
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND VEHICLES (ALL) 145
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND FIREARMS 3
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND PYROTECHNICS, 15MM 7
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND VEHICLES (ALL) 17


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2023


01/01/2022 to 12/31/2022
Permit#


BLACKBIRDS, RED‐WINGED


CROWS, AMERICAN


DUCKS, BUFFLEHEAD


DUCKS, GADWALL







2022 WHIDBEY 2022 DUCKS, MALLARD JUN ISLAND FIREARMS 3 1
2022 WHIDBEY 2022 DUCKS, MALLARD JUN ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 DUCKS, MALLARD JUL ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND FIREARMS 1
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND FIREARMS 2 41
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND PYROTECHNICS, 15MM 112
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND VEHICLES (ALL) 99
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND FIREARMS 17 385
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND VEHICLES (ALL) 55
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND FIREARMS 5 25
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND PYROTECHNICS, 15MM 175
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND VEHICLES (ALL) 599
2022 WHIDBEY 2022 42 2985


2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAR ISLAND VEHICLES (ALL) 33
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND FIREARMS 1 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND PYROTECHNICS, 15MM 9
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1 49


2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND FIREARMS 5 43
2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND PYROTECHNICS, 15MM 56
2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND VEHICLES (ALL) 214
2022 WHIDBEY 2022 DUCKS, RING‐NECKED FEB ISLAND VEHICLES (ALL) 38
2022 WHIDBEY 2022 DUCKS, RING‐NECKED MAR ISLAND PYROTECHNICS, 15MM 43
2022 WHIDBEY 2022 DUCKS, RING‐NECKED MAR ISLAND VEHICLES (ALL) 35
2022 WHIDBEY 2022 5 429


2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN NOV ISLAND FIREARMS 6 24
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN NOV ISLAND VEHICLES (ALL) 30
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN DEC ISLAND FIREARMS 1 6
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN DEC ISLAND VEHICLES (ALL) 55
2022 WHIDBEY 2022 7 115


2022 WHIDBEY 2022 DUCKS, TEAL, BLUE‐WINGED JUL ISLAND FIREARMS 5 6
2022 WHIDBEY 2022 DUCKS, TEAL, BLUE‐WINGED JUL ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 5 20


2022 WHIDBEY 2022 DUCKS, TEAL, GREEN‐WINGED MAY ISLAND FIREARMS 2
2022 WHIDBEY 2022 2


2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN FEB ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN FEB ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN MAR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN MAY ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND FIREARMS 2 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 4
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN SEP ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN SEP ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN NOV ISLAND TRAPS, BAL‐CHATRI 1


DUCKS, SHOVELER, NORTHERN


DUCKS, MALLARD


DUCKS, MERGANSER COMMON (GOOSANDER)


DUCKS, RING‐NECKED


DUCKS, TEAL, BLUE‐WINGED


DUCKS, TEAL, GREEN‐WINGED







2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN NOV ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN DEC ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 2 10 13


2022 WHIDBEY 2022 GEESE, CANADA MAR ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 14


2022 WHIDBEY 2022 GEESE, SNOW, LESSER JAN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED FEB ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED FEB ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAR ISLAND PYROTECHNICS, 15MM 132
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAR ISLAND VEHICLES (ALL) 15
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED APR ISLAND PYROTECHNICS, 15MM 160
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED APR ISLAND VEHICLES (ALL) 4
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAY ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAY ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED JUN ISLAND FIREARMS 2 6
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED NOV ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED DEC ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 2 365


2022 WHIDBEY 2022 HAWKS, COOPER`S APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S SEP ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 1 4


2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JAN ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) FEB ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND FIREARMS 2
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUN ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND FIREARMS 1 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) AUG ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND FIREARMS 1 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND VEHICLES (ALL) 11
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) OCT ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) NOV ISLAND VEHICLES (ALL) 10
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) DEC ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 4 1 49


2022 WHIDBEY 2022 HAWKS, RED‐TAILED JAN ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JAN ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 HAWKS, RED‐TAILED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED FEB ISLAND VEHICLES (ALL) 19
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND PYROTECHNICS, 15MM 4
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND TRAPS, BAL‐CHATRI 1 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED APR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED APR ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAY ISLAND PYROTECHNICS, 15MM 1


FALCONS, KESTREL, AMERICAN


GEESE, CANADA


GEESE, SNOW, LESSER


GULLS, GLAUCOUS‐WINGED


HAWKS, COOPER`S


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)







2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAY ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUL ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUL ISLAND VEHICLES (ALL) 11
2022 WHIDBEY 2022 HAWKS, RED‐TAILED AUG ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND FIREARMS 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND TRAPS, BAL‐CHATRI 1 4
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND VEHICLES (ALL) 26
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND TRAPS, BAL‐CHATRI 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND VEHICLES (ALL) 10
2022 WHIDBEY 2022 8 21 2 144


2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED JAN ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED FEB ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED FEB ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND FIREARMS 2
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND PYROTECHNICS, 15MM 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED APR ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED APR ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED AUG ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED AUG ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED OCT ISLAND PYROTECHNICS, 15MM 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1 33


2022 WHIDBEY 2022 HERONS, GREAT BLUE JAN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE APR ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND PYROTECHNICS, 15MM 9
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HERONS, GREAT BLUE OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 HERONS, GREAT BLUE NOV ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE NOV ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HERONS, GREAT BLUE DEC ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 2 45HERONS, GREAT BLUE


HAWKS, RED‐TAILED


HAWKS, ROUGH‐LEGGED







2022 WHIDBEY 2022 KILLDEERS JAN ISLAND VEHICLES (ALL) 185
2022 WHIDBEY 2022 185


2022 WHIDBEY 2022 OSPREYS JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 OWLS, COMMON BARN DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 OWLS, GREAT HORNED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED MAY ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 OWLS, GREAT HORNED JUN ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED JUL ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED DEC ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 6 2


2022 WHIDBEY 2022 OWLS, SHORT‐EARED DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 PLOVERS, BLACK‐BELLIED JAN ISLAND VEHICLES (ALL) 141
2022 WHIDBEY 2022 PLOVERS, BLACK‐BELLIED MAY ISLAND PYROTECHNICS, 15MM 43
2022 WHIDBEY 2022 184


2022 WHIDBEY 2022 RAVENS, COMMON MAR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 RAVENS, COMMON AUG ISLAND FIREARMS 5
2022 WHIDBEY 2022 RAVENS, COMMON AUG ISLAND VEHICLES (ALL) 36
2022 WHIDBEY 2022 RAVENS, COMMON SEP ISLAND FIREARMS 4 31
2022 WHIDBEY 2022 RAVENS, COMMON SEP ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 RAVENS, COMMON OCT ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 4 93


2022 WHIDBEY 2022 ROBINS, AMERICAN APR ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 ROBINS, AMERICAN OCT ISLAND VEHICLES (ALL) 50
2022 WHIDBEY 2022 56


2022 WHIDBEY 2022 SWALLOWS, BARN MAY ISLAND PYROTECHNICS, 15MM 30
2022 WHIDBEY 2022 SWALLOWS, BARN MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 32


2022 WHIDBEY 2022 SWANS, TRUMPETER JAN ISLAND FIREARMS 1 5
2022 WHIDBEY 2022 SWANS, TRUMPETER JAN ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 SWANS, TRUMPETER NOV ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 1 27


2022 WHIDBEY 2022 VULTURES, TURKEY MAR ISLAND PYROTECHNICS, 15MM 7
2022 WHIDBEY 2022 VULTURES, TURKEY APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 VULTURES, TURKEY MAY ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 VULTURES, TURKEY JUN ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 18


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated
1


1 383
8 214


211
42 2985
1 49
5 429
7 115


KILLDEERS


OSPREYS


OWLS, COMMON BARN


OWLS, GREAT HORNED


OWLS, SHORT‐EARED


PLOVERS, BLACK‐BELLIED


RAVENS, COMMON


ROBINS, AMERICAN


SWALLOWS, BARN


SWANS, TRUMPETER


VULTURES, TURKEY


GRAND TOTALS


BLACKBIRDS, RED‐WINGED
CROWS, AMERICAN
DUCKS, BUFFLEHEAD
DUCKS, GADWALL
DUCKS, MALLARD
DUCKS, MERGANSER COMMON (GOOSANDER)
DUCKS, RING‐NECKED
DUCKS, SHOVELER, NORTHERN







5 20
2
2 10 13


14
1


2 365
1 4


4 1 49
8 21 2 144


1 33
2 45


185
1


1
6 2
1


184
4 93


56
32


1 27
18


94 42 2 5673


DUCKS, TEAL, GREEN‐WINGED
DUCKS, TEAL, BLUE‐WINGED


FALCONS, KESTREL, AMERICAN
GEESE, CANADA
GEESE, SNOW, LESSER
GULLS, GLAUCOUS‐WINGED
HAWKS, COOPER`S


ROBINS, AMERICAN


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)
HAWKS, RED‐TAILED
HAWKS, ROUGH‐LEGGED
HERONS, GREAT BLUE
KILLDEERS
OSPREYS
OWLS, COMMON BARN
OWLS, GREAT HORNED
OWLS, SHORT‐EARED
PLOVERS, BLACK‐BELLIED
RAVENS, COMMON


SWALLOWS, BARN
SWANS, TRUMPETER
VULTURES, TURKEY
GRAND TOTALS:







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND PYROTECHNICS, 15MM 10
19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND VEHICLES (ALL) 15
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND PYROTECHNICS, 15MM 7
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND VEHICLES (ALL) 12
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND PYROTECHNICS, 15MM 20
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND VEHICLES (ALL) 3
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND PYROTECHNICS, 15MM 20
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND VEHICLES (ALL) 11
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND PYROTECHNICS, 15MM 5
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND PYROTECHNICS, 15MM 6
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND VEHICLES (ALL) 3
19‐24 NASWI EAGLE EAGLES, BALD SEP ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND PYROTECHNICS, 15MM 5
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND PYROTECHNICS, 15MM 2
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE 165


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated
165
165


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2023


01/01/2022 to 12/31/2022
Permit#


EAGLES, BALD


GRAND TOTALS


EAGLES, BALD
GRAND TOTALS:







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


2022 WHIDBEY 2022 BLACKBIRDS, RED‐WINGED JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 CROWS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 21
2022 WHIDBEY 2022 CROWS, AMERICAN APR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 CROWS, AMERICAN APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 CROWS, AMERICAN MAY ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 CROWS, AMERICAN MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 CROWS, AMERICAN JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 CROWS, AMERICAN JUL ISLAND PYROTECHNICS, 15MM 4
2022 WHIDBEY 2022 CROWS, AMERICAN JUL ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 CROWS, AMERICAN AUG ISLAND FIREARMS 11
2022 WHIDBEY 2022 CROWS, AMERICAN AUG ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND FIREARMS 1 24
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND PYROTECHNICS, 15MM 300
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 1 383


2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD JAN ISLAND FIREARMS 8 121
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD JAN ISLAND VEHICLES (ALL) 14
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD FEB ISLAND PYROTECHNICS, 15MM 45
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD FEB ISLAND VEHICLES (ALL) 26
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD APR ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 8 214


2022 WHIDBEY 2022 DUCKS, GADWALL JAN ISLAND FIREARMS 24
2022 WHIDBEY 2022 DUCKS, GADWALL NOV ISLAND VEHICLES (ALL) 157
2022 WHIDBEY 2022 DUCKS, GADWALL DEC ISLAND VEHICLES (ALL) 30
2022 WHIDBEY 2022 211


2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND FIREARMS 4 112
2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND VEHICLES (ALL) 280
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND FIREARMS 8
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND PYROTECHNICS, 15MM 153
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND VEHICLES (ALL) 170
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND FIREARMS 5 25
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND PYROTECHNICS, 15MM 237
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND VEHICLES (ALL) 167
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND FIREARMS 2
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND PYROTECHNICS, 15MM 104
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND VEHICLES (ALL) 145
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND FIREARMS 3
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND PYROTECHNICS, 15MM 7
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND VEHICLES (ALL) 17


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2023


01/01/2022 to 12/31/2022
Permit#


BLACKBIRDS, RED‐WINGED


CROWS, AMERICAN


DUCKS, BUFFLEHEAD


DUCKS, GADWALL







2022 WHIDBEY 2022 DUCKS, MALLARD JUN ISLAND FIREARMS 3 1
2022 WHIDBEY 2022 DUCKS, MALLARD JUN ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 DUCKS, MALLARD JUL ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND FIREARMS 1
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND FIREARMS 2 41
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND PYROTECHNICS, 15MM 112
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND VEHICLES (ALL) 99
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND FIREARMS 17 385
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND VEHICLES (ALL) 55
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND FIREARMS 5 25
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND PYROTECHNICS, 15MM 175
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND VEHICLES (ALL) 599
2022 WHIDBEY 2022 42 2985


2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAR ISLAND VEHICLES (ALL) 33
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND FIREARMS 1 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND PYROTECHNICS, 15MM 9
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1 49


2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND FIREARMS 5 43
2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND PYROTECHNICS, 15MM 56
2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND VEHICLES (ALL) 214
2022 WHIDBEY 2022 DUCKS, RING‐NECKED FEB ISLAND VEHICLES (ALL) 38
2022 WHIDBEY 2022 DUCKS, RING‐NECKED MAR ISLAND PYROTECHNICS, 15MM 43
2022 WHIDBEY 2022 DUCKS, RING‐NECKED MAR ISLAND VEHICLES (ALL) 35
2022 WHIDBEY 2022 5 429


2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN NOV ISLAND FIREARMS 6 24
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN NOV ISLAND VEHICLES (ALL) 30
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN DEC ISLAND FIREARMS 1 6
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN DEC ISLAND VEHICLES (ALL) 55
2022 WHIDBEY 2022 7 115


2022 WHIDBEY 2022 DUCKS, TEAL, BLUE‐WINGED JUL ISLAND FIREARMS 5 6
2022 WHIDBEY 2022 DUCKS, TEAL, BLUE‐WINGED JUL ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 5 20


2022 WHIDBEY 2022 DUCKS, TEAL, GREEN‐WINGED MAY ISLAND FIREARMS 2
2022 WHIDBEY 2022 2


2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN FEB ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN FEB ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN MAR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN MAY ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND FIREARMS 2 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 4
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN SEP ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN SEP ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN NOV ISLAND TRAPS, BAL‐CHATRI 1


DUCKS, TEAL, BLUE‐WINGED


DUCKS, TEAL, GREEN‐WINGED


DUCKS, SHOVELER, NORTHERN


DUCKS, MALLARD


DUCKS, MERGANSER COMMON (GOOSANDER)


DUCKS, RING‐NECKED







2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN NOV ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN DEC ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 2 10 13


2022 WHIDBEY 2022 GEESE, CANADA MAR ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 14


2022 WHIDBEY 2022 GEESE, SNOW, LESSER JAN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED FEB ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED FEB ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAR ISLAND PYROTECHNICS, 15MM 132
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAR ISLAND VEHICLES (ALL) 15
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED APR ISLAND PYROTECHNICS, 15MM 160
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED APR ISLAND VEHICLES (ALL) 4
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAY ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAY ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED JUN ISLAND FIREARMS 2 6
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED NOV ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED DEC ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 2 365


2022 WHIDBEY 2022 HAWKS, COOPER`S APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S SEP ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 1 4


2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JAN ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) FEB ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND FIREARMS 2
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUN ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND FIREARMS 1 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) AUG ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND FIREARMS 1 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND VEHICLES (ALL) 11
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) OCT ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) NOV ISLAND VEHICLES (ALL) 10
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) DEC ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 4 1 49


2022 WHIDBEY 2022 HAWKS, RED‐TAILED JAN ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JAN ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 HAWKS, RED‐TAILED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED FEB ISLAND VEHICLES (ALL) 19
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND PYROTECHNICS, 15MM 4
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND TRAPS, BAL‐CHATRI 1 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED APR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED APR ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAY ISLAND PYROTECHNICS, 15MM 1


FALCONS, KESTREL, AMERICAN


GEESE, CANADA


GEESE, SNOW, LESSER


GULLS, GLAUCOUS‐WINGED


HAWKS, COOPER`S


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)







2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAY ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUL ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUL ISLAND VEHICLES (ALL) 11
2022 WHIDBEY 2022 HAWKS, RED‐TAILED AUG ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND FIREARMS 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND TRAPS, BAL‐CHATRI 1 4
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND VEHICLES (ALL) 26
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND TRAPS, BAL‐CHATRI 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND VEHICLES (ALL) 10
2022 WHIDBEY 2022 8 21 2 144


2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED JAN ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED FEB ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED FEB ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND FIREARMS 2
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND PYROTECHNICS, 15MM 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED APR ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED APR ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED AUG ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED AUG ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED OCT ISLAND PYROTECHNICS, 15MM 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1 33


2022 WHIDBEY 2022 HERONS, GREAT BLUE JAN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE APR ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND PYROTECHNICS, 15MM 9
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HERONS, GREAT BLUE OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 HERONS, GREAT BLUE NOV ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE NOV ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HERONS, GREAT BLUE DEC ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 2 45HERONS, GREAT BLUE


HAWKS, RED‐TAILED


HAWKS, ROUGH‐LEGGED







2022 WHIDBEY 2022 KILLDEERS JAN ISLAND VEHICLES (ALL) 185
2022 WHIDBEY 2022 185


2022 WHIDBEY 2022 OSPREYS JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 OWLS, COMMON BARN DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 OWLS, GREAT HORNED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED MAY ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 OWLS, GREAT HORNED JUN ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED JUL ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED DEC ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 6 2


2022 WHIDBEY 2022 OWLS, SHORT‐EARED DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 PLOVERS, BLACK‐BELLIED JAN ISLAND VEHICLES (ALL) 141
2022 WHIDBEY 2022 PLOVERS, BLACK‐BELLIED MAY ISLAND PYROTECHNICS, 15MM 43
2022 WHIDBEY 2022 184


2022 WHIDBEY 2022 RAVENS, COMMON MAR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 RAVENS, COMMON AUG ISLAND FIREARMS 5
2022 WHIDBEY 2022 RAVENS, COMMON AUG ISLAND VEHICLES (ALL) 36
2022 WHIDBEY 2022 RAVENS, COMMON SEP ISLAND FIREARMS 4 31
2022 WHIDBEY 2022 RAVENS, COMMON SEP ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 RAVENS, COMMON OCT ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 4 93


2022 WHIDBEY 2022 ROBINS, AMERICAN APR ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 ROBINS, AMERICAN OCT ISLAND VEHICLES (ALL) 50
2022 WHIDBEY 2022 56


2022 WHIDBEY 2022 SWALLOWS, BARN MAY ISLAND PYROTECHNICS, 15MM 30
2022 WHIDBEY 2022 SWALLOWS, BARN MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 32


2022 WHIDBEY 2022 SWANS, TRUMPETER JAN ISLAND FIREARMS 1 5
2022 WHIDBEY 2022 SWANS, TRUMPETER JAN ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 SWANS, TRUMPETER NOV ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 1 27


2022 WHIDBEY 2022 VULTURES, TURKEY MAR ISLAND PYROTECHNICS, 15MM 7
2022 WHIDBEY 2022 VULTURES, TURKEY APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 VULTURES, TURKEY MAY ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 VULTURES, TURKEY JUN ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 18


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated
1


1 383
8 214


211
42 2985
1 49
5 429
7 115


GRAND TOTALS


BLACKBIRDS, RED‐WINGED
CROWS, AMERICAN
DUCKS, BUFFLEHEAD
DUCKS, GADWALL
DUCKS, MALLARD
DUCKS, MERGANSER COMMON (GOOSANDER)
DUCKS, RING‐NECKED
DUCKS, SHOVELER, NORTHERN


KILLDEERS


OSPREYS


OWLS, COMMON BARN


OWLS, GREAT HORNED


OWLS, SHORT‐EARED


PLOVERS, BLACK‐BELLIED


RAVENS, COMMON


ROBINS, AMERICAN


SWALLOWS, BARN


SWANS, TRUMPETER


VULTURES, TURKEY







5 20
2
2 10 13


14
1


2 365
1 4


4 1 49
8 21 2 144


1 33
2 45


185
1


1
6 2
1


184
4 93


56
32


1 27
18


94 42 2 5673


SWALLOWS, BARN
SWANS, TRUMPETER
VULTURES, TURKEY
GRAND TOTALS:


ROBINS, AMERICAN


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)
HAWKS, RED‐TAILED
HAWKS, ROUGH‐LEGGED
HERONS, GREAT BLUE
KILLDEERS
OSPREYS
OWLS, COMMON BARN
OWLS, GREAT HORNED
OWLS, SHORT‐EARED
PLOVERS, BLACK‐BELLIED
RAVENS, COMMON


FALCONS, KESTREL, AMERICAN
GEESE, CANADA
GEESE, SNOW, LESSER
GULLS, GLAUCOUS‐WINGED
HAWKS, COOPER`S


DUCKS, TEAL, GREEN‐WINGED
DUCKS, TEAL, BLUE‐WINGED







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND PYROTECHNICS, 15MM 10
19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND VEHICLES (ALL) 15
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND PYROTECHNICS, 15MM 7
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND VEHICLES (ALL) 12
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND PYROTECHNICS, 15MM 20
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND VEHICLES (ALL) 3
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND PYROTECHNICS, 15MM 20
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND VEHICLES (ALL) 11
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND PYROTECHNICS, 15MM 5
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND PYROTECHNICS, 15MM 6
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND VEHICLES (ALL) 3
19‐24 NASWI EAGLE EAGLES, BALD SEP ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND PYROTECHNICS, 15MM 5
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND PYROTECHNICS, 15MM 2
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE 165


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated
165
165


GRAND TOTALS


EAGLES, BALD
GRAND TOTALS:


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2023


01/01/2022 to 12/31/2022
Permit#


EAGLES, BALD







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


2022 WHIDBEY 2022 BLACKBIRDS, RED‐WINGED JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 CROWS, AMERICAN MAR ISLAND PYROTECHNICS, 15MM 21
2022 WHIDBEY 2022 CROWS, AMERICAN APR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 CROWS, AMERICAN APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 CROWS, AMERICAN MAY ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 CROWS, AMERICAN MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 CROWS, AMERICAN JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 CROWS, AMERICAN JUL ISLAND PYROTECHNICS, 15MM 4
2022 WHIDBEY 2022 CROWS, AMERICAN JUL ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 CROWS, AMERICAN AUG ISLAND FIREARMS 11
2022 WHIDBEY 2022 CROWS, AMERICAN AUG ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND FIREARMS 1 24
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND PYROTECHNICS, 15MM 300
2022 WHIDBEY 2022 CROWS, AMERICAN OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 1 383


2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD JAN ISLAND FIREARMS 8 121
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD JAN ISLAND VEHICLES (ALL) 14
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD FEB ISLAND PYROTECHNICS, 15MM 45
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD FEB ISLAND VEHICLES (ALL) 26
2022 WHIDBEY 2022 DUCKS, BUFFLEHEAD APR ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 8 214


2022 WHIDBEY 2022 DUCKS, GADWALL JAN ISLAND FIREARMS 24
2022 WHIDBEY 2022 DUCKS, GADWALL NOV ISLAND VEHICLES (ALL) 157
2022 WHIDBEY 2022 DUCKS, GADWALL DEC ISLAND VEHICLES (ALL) 30
2022 WHIDBEY 2022 211


2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND FIREARMS 4 112
2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 DUCKS, MALLARD JAN ISLAND VEHICLES (ALL) 280
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND FIREARMS 8
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND PYROTECHNICS, 15MM 153
2022 WHIDBEY 2022 DUCKS, MALLARD FEB ISLAND VEHICLES (ALL) 170
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND FIREARMS 5 25
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND PYROTECHNICS, 15MM 237
2022 WHIDBEY 2022 DUCKS, MALLARD MAR ISLAND VEHICLES (ALL) 167
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND FIREARMS 2
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND PYROTECHNICS, 15MM 104
2022 WHIDBEY 2022 DUCKS, MALLARD APR ISLAND VEHICLES (ALL) 145
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND FIREARMS 3
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND PYROTECHNICS, 15MM 7
2022 WHIDBEY 2022 DUCKS, MALLARD MAY ISLAND VEHICLES (ALL) 17


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2023


01/01/2022 to 12/31/2022
Permit#


BLACKBIRDS, RED‐WINGED


CROWS, AMERICAN


DUCKS, BUFFLEHEAD


DUCKS, GADWALL







2022 WHIDBEY 2022 DUCKS, MALLARD JUN ISLAND FIREARMS 3 1
2022 WHIDBEY 2022 DUCKS, MALLARD JUN ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 DUCKS, MALLARD JUL ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND FIREARMS 1
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 DUCKS, MALLARD AUG ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND FIREARMS 2 41
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND PYROTECHNICS, 15MM 112
2022 WHIDBEY 2022 DUCKS, MALLARD OCT ISLAND VEHICLES (ALL) 99
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND FIREARMS 17 385
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 DUCKS, MALLARD NOV ISLAND VEHICLES (ALL) 55
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND FIREARMS 5 25
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND PYROTECHNICS, 15MM 175
2022 WHIDBEY 2022 DUCKS, MALLARD DEC ISLAND VEHICLES (ALL) 599
2022 WHIDBEY 2022 42 2985


2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAR ISLAND VEHICLES (ALL) 33
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND FIREARMS 1 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND PYROTECHNICS, 15MM 9
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 DUCKS, MERGANSER COMMON (GOOSANDER) MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1 49


2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND FIREARMS 5 43
2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND PYROTECHNICS, 15MM 56
2022 WHIDBEY 2022 DUCKS, RING‐NECKED JAN ISLAND VEHICLES (ALL) 214
2022 WHIDBEY 2022 DUCKS, RING‐NECKED FEB ISLAND VEHICLES (ALL) 38
2022 WHIDBEY 2022 DUCKS, RING‐NECKED MAR ISLAND PYROTECHNICS, 15MM 43
2022 WHIDBEY 2022 DUCKS, RING‐NECKED MAR ISLAND VEHICLES (ALL) 35
2022 WHIDBEY 2022 5 429


2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN NOV ISLAND FIREARMS 6 24
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN NOV ISLAND VEHICLES (ALL) 30
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN DEC ISLAND FIREARMS 1 6
2022 WHIDBEY 2022 DUCKS, SHOVELER, NORTHERN DEC ISLAND VEHICLES (ALL) 55
2022 WHIDBEY 2022 7 115


2022 WHIDBEY 2022 DUCKS, TEAL, BLUE‐WINGED JUL ISLAND FIREARMS 5 6
2022 WHIDBEY 2022 DUCKS, TEAL, BLUE‐WINGED JUL ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 5 20


2022 WHIDBEY 2022 DUCKS, TEAL, GREEN‐WINGED MAY ISLAND FIREARMS 2
2022 WHIDBEY 2022 2


2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN FEB ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN FEB ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN MAR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN MAY ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND FIREARMS 2 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 4
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN AUG ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN SEP ISLAND TRAPS, RAPTOR (OTHER) 1
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN SEP ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN NOV ISLAND TRAPS, BAL‐CHATRI 1


DUCKS, SHOVELER, NORTHERN


DUCKS, MALLARD


DUCKS, MERGANSER COMMON (GOOSANDER)


DUCKS, RING‐NECKED


DUCKS, TEAL, BLUE‐WINGED


DUCKS, TEAL, GREEN‐WINGED







2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN NOV ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 FALCONS, KESTREL, AMERICAN DEC ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 2 10 13


2022 WHIDBEY 2022 GEESE, CANADA MAR ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 14


2022 WHIDBEY 2022 GEESE, SNOW, LESSER JAN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED FEB ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED FEB ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAR ISLAND PYROTECHNICS, 15MM 132
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAR ISLAND VEHICLES (ALL) 15
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED APR ISLAND PYROTECHNICS, 15MM 160
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED APR ISLAND VEHICLES (ALL) 4
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAY ISLAND PYROTECHNICS, 15MM 24
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED MAY ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED JUN ISLAND FIREARMS 2 6
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED NOV ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 GULLS, GLAUCOUS‐WINGED DEC ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 2 365


2022 WHIDBEY 2022 HAWKS, COOPER`S APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S SEP ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, COOPER`S OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 1 4


2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JAN ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) FEB ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND FIREARMS 2
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUN ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND FIREARMS 1 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) JUL ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) AUG ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND FIREARMS 1 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) SEP ISLAND VEHICLES (ALL) 11
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) OCT ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) NOV ISLAND VEHICLES (ALL) 10
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 HAWKS, HARRIER, NORTHERN (MARSH HAWKS) DEC ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 4 1 49


2022 WHIDBEY 2022 HAWKS, RED‐TAILED JAN ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JAN ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 HAWKS, RED‐TAILED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED FEB ISLAND VEHICLES (ALL) 19
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND PYROTECHNICS, 15MM 4
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND TRAPS, BAL‐CHATRI 1 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAR ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED APR ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED APR ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAY ISLAND PYROTECHNICS, 15MM 1


FALCONS, KESTREL, AMERICAN


GEESE, CANADA


GEESE, SNOW, LESSER


GULLS, GLAUCOUS‐WINGED


HAWKS, COOPER`S


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)







2022 WHIDBEY 2022 HAWKS, RED‐TAILED MAY ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND PYROTECHNICS, 15MM 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUN ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUL ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED JUL ISLAND VEHICLES (ALL) 11
2022 WHIDBEY 2022 HAWKS, RED‐TAILED AUG ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND FIREARMS 3
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED SEP ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND FIREARMS 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND TRAPS, BAL‐CHATRI 1 4
2022 WHIDBEY 2022 HAWKS, RED‐TAILED OCT ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND TRAPS, BAL‐CHATRI 2
2022 WHIDBEY 2022 HAWKS, RED‐TAILED NOV ISLAND VEHICLES (ALL) 26
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND TRAPS, BAL‐CHATRI 6
2022 WHIDBEY 2022 HAWKS, RED‐TAILED DEC ISLAND VEHICLES (ALL) 10
2022 WHIDBEY 2022 8 21 2 144


2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED JAN ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED FEB ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED FEB ISLAND VEHICLES (ALL) 7
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND FIREARMS 2
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND PYROTECHNICS, 15MM 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED MAR ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED APR ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED APR ISLAND VEHICLES (ALL) 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED AUG ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED AUG ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED OCT ISLAND PYROTECHNICS, 15MM 3
2022 WHIDBEY 2022 HAWKS, ROUGH‐LEGGED DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1 33


2022 WHIDBEY 2022 HERONS, GREAT BLUE JAN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE APR ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE APR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE MAY ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND PYROTECHNICS, 15MM 9
2022 WHIDBEY 2022 HERONS, GREAT BLUE AUG ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND PYROTECHNICS, 15MM 2
2022 WHIDBEY 2022 HERONS, GREAT BLUE SEP ISLAND VEHICLES (ALL) 9
2022 WHIDBEY 2022 HERONS, GREAT BLUE OCT ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 HERONS, GREAT BLUE NOV ISLAND FIREARMS 1
2022 WHIDBEY 2022 HERONS, GREAT BLUE NOV ISLAND VEHICLES (ALL) 5
2022 WHIDBEY 2022 HERONS, GREAT BLUE DEC ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 2 45HERONS, GREAT BLUE


HAWKS, RED‐TAILED


HAWKS, ROUGH‐LEGGED







2022 WHIDBEY 2022 KILLDEERS JAN ISLAND VEHICLES (ALL) 185
2022 WHIDBEY 2022 185


2022 WHIDBEY 2022 OSPREYS JUN ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 OWLS, COMMON BARN DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 OWLS, GREAT HORNED FEB ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED MAY ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 OWLS, GREAT HORNED JUN ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED JUL ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED SEP ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 OWLS, GREAT HORNED DEC ISLAND TRAPS, RAPTOR (SWEDISH GOSHAWK) 1
2022 WHIDBEY 2022 6 2


2022 WHIDBEY 2022 OWLS, SHORT‐EARED DEC ISLAND TRAPS, BAL‐CHATRI 1
2022 WHIDBEY 2022 1


2022 WHIDBEY 2022 PLOVERS, BLACK‐BELLIED JAN ISLAND VEHICLES (ALL) 141
2022 WHIDBEY 2022 PLOVERS, BLACK‐BELLIED MAY ISLAND PYROTECHNICS, 15MM 43
2022 WHIDBEY 2022 184


2022 WHIDBEY 2022 RAVENS, COMMON MAR ISLAND VEHICLES (ALL) 1
2022 WHIDBEY 2022 RAVENS, COMMON AUG ISLAND FIREARMS 5
2022 WHIDBEY 2022 RAVENS, COMMON AUG ISLAND VEHICLES (ALL) 36
2022 WHIDBEY 2022 RAVENS, COMMON SEP ISLAND FIREARMS 4 31
2022 WHIDBEY 2022 RAVENS, COMMON SEP ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 RAVENS, COMMON OCT ISLAND VEHICLES (ALL) 12
2022 WHIDBEY 2022 4 93


2022 WHIDBEY 2022 ROBINS, AMERICAN APR ISLAND VEHICLES (ALL) 6
2022 WHIDBEY 2022 ROBINS, AMERICAN OCT ISLAND VEHICLES (ALL) 50
2022 WHIDBEY 2022 56


2022 WHIDBEY 2022 SWALLOWS, BARN MAY ISLAND PYROTECHNICS, 15MM 30
2022 WHIDBEY 2022 SWALLOWS, BARN MAY ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 32


2022 WHIDBEY 2022 SWANS, TRUMPETER JAN ISLAND FIREARMS 1 5
2022 WHIDBEY 2022 SWANS, TRUMPETER JAN ISLAND VEHICLES (ALL) 8
2022 WHIDBEY 2022 SWANS, TRUMPETER NOV ISLAND PYROTECHNICS, 15MM 14
2022 WHIDBEY 2022 1 27


2022 WHIDBEY 2022 VULTURES, TURKEY MAR ISLAND PYROTECHNICS, 15MM 7
2022 WHIDBEY 2022 VULTURES, TURKEY APR ISLAND VEHICLES (ALL) 2
2022 WHIDBEY 2022 VULTURES, TURKEY MAY ISLAND PYROTECHNICS, 15MM 1
2022 WHIDBEY 2022 VULTURES, TURKEY JUN ISLAND PYROTECHNICS, 15MM 8
2022 WHIDBEY 2022 18


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated
1


1 383
8 214


211
42 2985
1 49
5 429
7 115


KILLDEERS


OSPREYS


OWLS, COMMON BARN


OWLS, GREAT HORNED


OWLS, SHORT‐EARED


PLOVERS, BLACK‐BELLIED


RAVENS, COMMON


ROBINS, AMERICAN


SWALLOWS, BARN


SWANS, TRUMPETER


VULTURES, TURKEY


GRAND TOTALS


BLACKBIRDS, RED‐WINGED
CROWS, AMERICAN
DUCKS, BUFFLEHEAD
DUCKS, GADWALL
DUCKS, MALLARD
DUCKS, MERGANSER COMMON (GOOSANDER)
DUCKS, RING‐NECKED
DUCKS, SHOVELER, NORTHERN







5 20
2
2 10 13


14
1


2 365
1 4


4 1 49
8 21 2 144


1 33
2 45


185
1


1
6 2
1


184
4 93


56
32


1 27
18


94 42 2 5673


DUCKS, TEAL, GREEN‐WINGED
DUCKS, TEAL, BLUE‐WINGED


FALCONS, KESTREL, AMERICAN
GEESE, CANADA
GEESE, SNOW, LESSER
GULLS, GLAUCOUS‐WINGED
HAWKS, COOPER`S


ROBINS, AMERICAN


HAWKS, HARRIER, NORTHERN (MARSH HAWKS)
HAWKS, RED‐TAILED
HAWKS, ROUGH‐LEGGED
HERONS, GREAT BLUE
KILLDEERS
OSPREYS
OWLS, COMMON BARN
OWLS, GREAT HORNED
OWLS, SHORT‐EARED
PLOVERS, BLACK‐BELLIED
RAVENS, COMMON


SWALLOWS, BARN
SWANS, TRUMPETER
VULTURES, TURKEY
GRAND TOTALS:







Species Month Location Method Species Species Species Species Species Eggs Eggs Nests Nests Final


(Common Name) Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated Disposition


19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND PYROTECHNICS, 15MM 10
19‐24 NASWI EAGLE EAGLES, BALD JAN ISLAND VEHICLES (ALL) 15
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND PYROTECHNICS, 15MM 7
19‐24 NASWI EAGLE EAGLES, BALD FEB ISLAND VEHICLES (ALL) 12
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND PYROTECHNICS, 15MM 20
19‐24 NASWI EAGLE EAGLES, BALD MAR ISLAND VEHICLES (ALL) 3
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND PYROTECHNICS, 15MM 20
19‐24 NASWI EAGLE EAGLES, BALD APR ISLAND VEHICLES (ALL) 11
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND PYROTECHNICS, 15MM 5
19‐24 NASWI EAGLE EAGLES, BALD MAY ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD JUN ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND PYROTECHNICS, 15MM 6
19‐24 NASWI EAGLE EAGLES, BALD JUL ISLAND VEHICLES (ALL) 3
19‐24 NASWI EAGLE EAGLES, BALD SEP ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND PYROTECHNICS, 15MM 9
19‐24 NASWI EAGLE EAGLES, BALD OCT ISLAND VEHICLES (ALL) 4
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND PYROTECHNICS, 15MM 5
19‐24 NASWI EAGLE EAGLES, BALD NOV ISLAND VEHICLES (ALL) 8
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND PYROTECHNICS, 15MM 2
19‐24 NASWI EAGLE EAGLES, BALD DEC ISLAND VEHICLES (ALL) 2
19‐24 NASWI EAGLE 165


Species Species Species Species Species Eggs Eggs Nests Nests


Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated Destroyed Relocated
165
165


USDA/APHIS/WS ‐ Washington


Species Take by Permit as of 01/06/2023


01/01/2022 to 12/31/2022
Permit#


EAGLES, BALD


GRAND TOTALS


EAGLES, BALD
GRAND TOTALS:
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Quarterly Report 
USDA Wildlife Services – U.S. Navy Interagency Agreement for BASH Assistance 


 
Reporting	Period	 Naval	Installation(s)	 WS	Point	of	Contact	


October-December 2019 NASWI  
 
 


Potential BASH Issues/ Hazards expected for the upcoming month: 
 
Swan abundance has decreased to a few dozen birds observed over or near the airfield in the last few weeks of December. Most flocks observed are flying over 
the airfield near the (R25) end. WS will continue to monitor local swan activity and adjust efforts as needed. WS has been seeing an increase in the number of 
ducks using the ditches during rainy weather. Shorebird activity has also increased in recent weeks, especially around the (R07) approach end. We will 
continually monitor the avian population for any safety of flight concerns.  
 
General Accomplishments and items of interest: 
 
‐Trapped and relocated 22 raptors during the quarter (19 Red‐tailed hawks, 2 Cooper’s Hawk and 1 Peregrine Falcon) 
 
Information/Communication/Training: 
 
‐Presented about USDA‐WS wildlife management on the airfield at Safety Stand‐down for VQ‐1 (November) 
‐Presented several live raptors at Operations Office Building 385 (November) 
‐General communication with squadrons on reporting wildlife strikes (December) 
 
Hazard Evaluation and Monitoring: 
 
Point Count surveys are conducted at least once a month. These surveys occur at five locations (PAR Site and near the end of each runway). Opportunistic 
surveys while working on the airfield are on ongoing throughout the day.  
 
 
 
 
 
 
 
 


(b) (6)
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Table 1.  Wildlife observed at NASWI airfield during FY20: Quarter 1. (Two additional reported strikes have been sent in for analysis) 


 


GUILD SPECIES
Total 


Observed OCT NOV DEC


Re porte d 
S trike s 
During 
Pe riod 


(OCT- DEC)


Strikes 
Ca using 
Da mage


Corvid Crows, American 34 16 2 16
Ravens, Common 15 2 9 4


Gull Gulls, Glaucous‐Winged  116 36 66 14
Mammals Coyote 5 3 2 1


Deer, Black‐tailed 9 9
Otters, River 14 4 7 3


Raptors Eagles, Bald 42 9 10 23
Falcons, Kestrel, American 2 1 1


Falcons, Merlin 2 2
Falcons, Peregrine 6 3 1 2


Hawk, Harrier, Nothern 64 40 9 15
Hawks, Cooper's 4 2 1 1


Hawks, Red‐tailed 151 46 40 65
Hawks, Rough‐Legged 24 7 1 16


Owls, Short‐eared 3 3
Vultures, Turkey 1 1


Shorebirds Killdeers 177 110 67
Plovers, Black‐bellied 736 736


Plovers, Golden, American 348 348
Sandpipers, Western 674 482 192


Songbirds Starlings, European 15 15
Shrike, Northern 1


Wading Birds Herons, Great Blue 15 8 4 3
Waterfowl Cormorants, Double‐crested  1637 1607 30


Ducks, Green‐winged Teal 27 27
Ducks, Mallard 298 102 61 135


Ducks, Merganser, Hooded 2 2
Geese, Canada 41 32 9


Swans, Trumpeter 1449 988 461
Unknown Duck Spp 423 20 403


Upland Quail 57 15 12 30
Bottom Line Total 6392 2087 1804 2501
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Hazard Mitigation: 
Lethal control of wildlife will occur when all non‐lethal measures prove in effective.   


Table 2. Wildlife dispersed or removed by WS at NASWI, October‐December 2019. 


 


SPECIES Re move d-
TOTAL OCT NOV DEC


Re loc a te d-
TOTAL OCT NOV DEC


Dispe rse d-
TOTAL OCT NOV DEC


Coyote 4  3 1 1  1
Crows, American 2  2 32 14 2 16
Deer, Black‐tailed 4  4


Ducks, Mallard 11  6 1 4 213  36 60 117
Ducks, Merganser, Hooded 2  2
Ducks, Green‐winged Teal 2  2 25  25


Eagles, Bald 30  6 10 14
Falcons, Kestrel, American 2  1 1


Falcons, Merlin 1  1
Falcons, Peregrine 1  1 4  3 1


Geese, Canada 9  9
Gulls, Glaucous‐Winged  3  3 91  35 43 13


Hawks, Cooper's 2  1 1 2  2
Hawk, Harrier, Nothern 54  40 9 5


Hawks, Red‐tailed 1  1 19  2 16 1 117  43 24 50
Hawks, Rough‐Legged 19  7 12


Herons, Great Blue 10  5 3 2 5  3 1 1
Killdeers 177  110 67


Otters, River 3  2 1 10  2 6 2
Owls, Short‐eared 1  1


Plovers, Black‐bellied 676 676
Plovers, Golden, American 323 323


Ravens, Common 14  2 8 4
Sandpipers, Western 5  5 669  477 192
Starlings, European 15  15
Swans, Trumpeter 1,285  836 449
Vultures, Turkey 1  1


Bottom Line Total 41  19 13 9 22  2 18 2 3,782  323 1556 1903
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Nest and eggs removed/ destroyed by WS to include methods: 
N/A 
Habitat Management: 
N/A 
Needs/Challenges: 
N/A  
 
General Recommendations: 
 
Closely monitor migration activity and presence of large species of hazardous wildlife. 
 


Recommendation  Date Recommended 
(dd mm yyyy) 


 
 


Discus
sedat 
WHW
G ? 
(Y/N) 


State of Recommendation 
(e.g., at NR for permitting, awaiting funding, denied, 


scheduled for date X, etc.)  


Reasons 
for Status 
(e.g., permit 
required, 
can’t be 
done, no 
money this 


FY) 


Result 


Long Term           


Short Term           


 
NOTE: 
The Terminal BASH freezer is for bird remains found on the airfield and runway. The freezer is not be used for the storage of squadron remains or remains 
found off NASWI airfield. If a dead or injured eagle is found outside airfield environment Washington State Department of Wildlife should be contacted 
immediately, at (360)902‐2200. 


(b) (5)
(b) (5)
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1 Navy Murrelet Monitoring 


INTRODUCTION 
The overarching goal of this project is to estimate on-the-water marbled murrelet (Brachyramphus 
marmoratus) densities during the fall-spring seasons (September - April) adjacent to the following 
facilities:  (1)  Pacific Beach; (2) Naval Air Station Whidbey Island (Crescent Harbor); (3) 
Manchester Fuel Department; (4) Naval Base Kitsap at Bangor, Zelatched Point, Toandos, Keyport 
and Bremerton; (5) Naval Magazine Indian Island; and (6) Naval Station Everett.  However, because 
the nearshore marine environment and murrelet densities adjacent to any one of these facilities is 
too small to derive reliable site-specific at-sea murrelet densities, Washington Department of Fish 
and Wildlife (WDFW) used a stratified sampling approach outlined in Pearson and Lance (2012; 
updated 31 October 2013) to derive stratum specific density estimates.  This approach uses line-
transect or distance sampling methods (Buckland et al. 1993) to derive murrelet density estimates 
for five strata using nearshore and offshore transects placed in 35 primary sampling units (PSUs) 
(Figure 1). 
 
 
METHODS 
We (WDFW) used the approach and methods from the survey effort described by Raphael et al 
(2007) and Miller et al. (2012) and modified by Pearson and Lance (2012; updated 31 October 
2013).  We  use this approach because: (1) it addresses issues of detectability, (2) it is customized 
to murrelet distributions and densities in this region, (3) it uses pre-survey information to develop 
the sampling design, (4) the work was peer reviewed (e.g., Raphael et al. 2007, Miller et al. 2012), 
and because (5) we wanted our survey effort for this project to be consistent with the 
spring/summer murrelet monitoring effort funded by USFWS, which will ultimately allow us to 
compare estimates for the same sampling units between seasons.    
 
Sampling Design and Survey Effort  
The survey design that follows is described in detail in Pearson and Lance (2012).  Thirty-five 
primary sampling units (PSUs) were split among 5 strata (see Figure 1 and Table 1).  To derive 
strata and PSUs, we segmented the entire coastline of Puget Sound into 20-km Primary Sampling 
Units (PSUs) within Puget Sound and on the outer coast adjacent to NAVFAC NW Pacific Beach. We 
then combined PSUs into appropriate management/ecological/density strata (Figure 1). The area 
adjacent to Pacific Beach was defined as Strata #1 (n = 3 PSUs) because it is subject to coastal 
influences (part of the California Current system) that are dramatically different from those 
associated with Puget Sound (e.g., swell, upwelling events, ENSO and PDO events, etc.). This 
ecological difference was also recognized by the Marbled Murrelet Effectiveness Monitoring 
program (Raphael et al. 2007) and the Federal recovery plan for the murrelet (U.S. Fish and Wildlife 
Service 1997) when they split the coast of Washington (Conservation Zone 2) from the Puget Sound 
(Conservation Zone 1).  Within Puget Sound, we defined strata based on identified Puget Sound 
Basins that were distinct in bathymetry and tidal patterns and that have somewhat unique 
oceanographic conditions (Ebbesmeyer and Barnes 1980, Babson et al. 2006, Moore et al. 2008).  
Using this information, Puget Sound strata definitions are as follows: Strata #2 Admiralty Inlet 
(Figure 2: west side of Whidbey Island Naval Air Station, Admiralty Inlet and Naval Magazine Indian 
Island) = 7 PSUs; Strata #3 North Hood Canal (Figure 2:  Bangor, Zelatched Point, Toandos, and 
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Dabob Bay) = 7 PSUs; Strata #4 Whidbey Basin (Figure 2: Crescent Harbor by Naval Air Station 
Whidbey Island and Naval Station Everett) = 11 PSUs; Strata #5 Central Puget Sound (Figure 2: 
Bremerton, Manchester, Keyport) = 6 PSUs. 
 
Average PSU area was 38.2 km² and covered about 20 km of shoreline (Figure 1).  The average 
transect length per PSU was 34.5 km, divided between a nearshore segment (average length = 20.4 
km) and an offshore segment (average length = 14.7 km) with more effort (more transect traveled) 
in the nearshore where murrelet densities are higher (Miller et al. 2006, Raphael et al. 2007).  We 
used PSU numbers from the Marbled Murrelet Effectiveness Monitoring Program (Raphael et al. 
2007) in order to make comparisons, if needed, with spring/summer derived encounter rates for 
these same PSUs.  The Effectiveness Monitoring effort uses a similar survey design to this Navy 
effort but, because the area of interest is much larger in the Effectiveness Monitoring Program and 
the goals differ between these efforts, the geographic definitions of the strata are very different 
between programs but the geographic boundaries of the PSUs and their numbers are identical 
(Raphael et al. 2007).  Although the Effectiveness Monitoring Program did not include a PSU in Dyes 
Inlet, the Navy requested this area be sampled.  As a result, a new PSU was created and labeled 
“900” to avoid any confusion with those PSUs already established. 
 
We conducted four replicate surveys of all PSUs in Strata 2-5 as follows:  
 
Early Fall = 16 Sept – 31 Oct 2014 
Fall = 3 Nov – 16 Dec 2014 
Winter = 6 Jan – 11 Feb 2015 
Early Spring = 3 Mar – 7 Apr 2015 
 
As designed, we conducted two surveys of all the PSUs in Stratum 1 (Pacific Beach) which occurred 
on 8-9 October  2014 and 4-5 March 2015.   
 
The survey date for each PSU and overall survey schedule is provided in Table 1.  To derive this 
schedule, we randomly selected a Strata first.  Within Strata, we then randomly selected the order 
of the Core PSUs (those adjacent to Navy facilities) and surveyed them prior to surveying the 
remainder of the PSUs in a Strata to make sure that we surveyed those important PSUs in each 
replicate should bad weather/sea conditions prevent us from surveying all PSUs.  We also 
randomly determined whether we surveyed the nearshore or offshore segments first.   
 
Observer Training  
The crew consisted of one dedicated boat operator and three observers/data recorders.  The data 
recorder and two observers (one responsible for each side of the boat) switched duties at the 
beginning of each primary sampling unit (PSU) to avoid survey fatigue. All of the observers had 
considerable experience monitoring seabirds at sea and work on surveys nearly year-round.  All of 
the observers had completed our one week of training at least once and most twice because the 
training is annual.  Office training included a presentation of background information, survey 
design and protocols, sampling methodology, line transect distance sampling methodology, and 
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measurement quality objectives.  On-water training included boat safety orientation, seabird 
identification, specific training on correctly assigning marbled murrelet plumages (Strong 1998), 
conducting transect surveys, and distance estimation testing using laser rangefinders.  Boat safety 
training included instructions and reminders for weather and sea condition assessment, use of the 
radio, boat handling, proper boat maintenance, safety gear, rescue techniques, and emergency 
procedures.  Observer training was designed to be consistent with training conducted by other 
groups within the Marbled Murrelet Effectiveness Monitoring Program (Raphael et al. 2007, Huff et 
al. 2003, Mack et al. 2003).  
 
During practice transects, observers were taught how to scan, where to focus their eyes, and which 
portions of the scan area are most important.  Distance estimates from the transect line are a 
critical part of the data collected and substantial time was spent practicing and visually ‘calibrating’ 
before surveys began.  During distance trials, each individual’s estimate of perpendicular distance 
was compared to a perpendicular distance recorded with a laser rangefinder.  These trials were 
conducted using stationary buoys and bird decoys as targets, which were selected at a range of 
distances from the transect line and in locations in front of as well as to the sides of the boat where 
marbled murrelets would be encountered on real surveys (Raphael et al. 2007).   Each observer 
completed 100 distance estimates during pre-survey training and was tested weekly.  For the 
weekly tests, each observer estimated five perpendicular distances to floating targets and the actual 
perpendicular distance was measured with a laser rangefinder.  After the first set of five, the 
observer’s results were assessed.  If all five estimates were within 15% of the actual distance, the 
trial was complete for that observer. If any of the five estimates were not within 15% of actual, the 
observer continued to conduct estimates in sets of five until all five distances were within 15% of 
the actual distance.  In addition, one of the project leads accompanied the survey crew and 
observed their overall performance and ability to detect marbled murrelets during the survey 
season and completed an audit form created by the Murrelet Monitoring Program (Raphael et al. 
2007, Huff et al. 2003).  The results of the audit were shared with the observers after the survey day 
was completed for feedback and discussion. 
 
Field Methods and Equipment   
Two observers (one on each side of the boat) scanned from 0o off the bow to 90o abeam of the 
vessel.  More effort was spent watching for marbled murrelets close to the transect line ahead of the 
boat (within 45o of line).  Observers scanned continuously, not staring in one direction, with a 
complete scan taking about 4-8 seconds.  Observers were instructed to scan far ahead of the boat 
for birds that flush in response to the boat and communicate between observers to minimize 
missed detections.  Binoculars were used for species verification, but not for sighting birds. For 
each marbled murrelet sighting the following data were collected: group size (a collection of birds 
separated by less than or equal to 2 m at first detection and moving together, or if greater than 2 m 
the birds are exhibiting behavior reflective of birds traveling and foraging together and therefore 
not independent), plumage class (Strong 1998), and water depth (from boat depth finder).   
 
Observers relayed data (species, number of birds, estimated perpendicular distance of the bird(s) 
from the trackline) via headsets to a person in the boat cabin who entered data directly onto a 
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laptop computer with software (DLOG3 developed by R.G. Ford, Inc., Portland, OR.) that is 
interfaced with a GPS unit and collects real time location data.  DLOG3 interfaces with a handheld 
GPS and GIS overlays of the Washington shoreline and adjacent bathymetry, and uses these data to 
record GPS coordinates and perpendicular distance to shore at operator-defined time intervals (e.g. 
every 30 seconds).  Transect survey length was calculated from the GPS trackline recorded in 
DLOG3.  Additional data such as PSU identification, weather and sea conditions, on/off effort, and 
names of observers were typed into the DLOG3 program on the computer during the survey.   
 
The crew used a 26-foot Almar boat with twin-outboard engines.  Survey speed was maintained at 
8-12 knots, and survey effort was ended if glare obstructed ≥ 30-40% of a given surveyors view 
(code = 3), or if Beaufort wind scale was 3 or greater.  Beaufort 3 is described as a gentle breeze, 7-
10 knot winds, creating large wavelets, crests beginning to break, and scattered whitecaps 
(Beaufort scale is provided in Appendix I).   
 
Data Analysis 
We used transect distances, murrelet group size, and perpendicular distances for each marbled 
murrelet observation to derive density (birds/km2) estimates by stratum using the program 
DISTANCE.  For details about our analysis approach, see Miller et al. (2006) and Raphael et al. 
(2007).  Briefly, the Distance or line transect survey approach requires observers to move along a 
fixed path (transect) and to count occurrences of the target animal (marbled murrelet) along the 
transect and, at the same time, obtain the distance of the object from the transect.  This information, 
is then used to estimate of the area covered by the survey and to derive an estimate of the way in 
which detectability increases from probability 0 (far from the transect) towards 1 (near the 
transect).  The shape of this detectability function can then be used in conjunction with the counts, 
distances to the birds, and the distance traveled (transect length) to derived an estimate of Density 
(birds/km2).  For details, please see Buckland et al. (1993).  In the Results, we provide murrelet 
density estimates by Strata and by ecosystem: 1) California Current (Pacific Beach Stratum), and 2) 
Puget Sound (all other Strata) for each of the sampling periods (see above) and across all sampling 
periods (global model).  The density provided can be viewed as the murrelet population on the 
water in a given day within the area and time period defined.  
 
RESULTS/DISCUSSION 
When examining density estimates by stratum (Table 2), higher densities were consistently found 
in Stratum 2, but there was considerable variability in density for this stratum between sampling 
periods - most notably was the lower density in the early fall sampling period.  Murrelet densities 
were considerably lower in Stratum 1 and 5 and generally intermediate in Stratum 3 and 4.  There 
are very few birds in Stratum 5 with zero detections of murrelets in two of the four sampling 
seasons.   
 
Using overall densities across all three replicates, we estimated there were 1,384 (95% CI = 904-
2,117) birds in all Puget Sound strata combined (Sept – April) which is slightly higher than the 
fall/winter of 2013/2014 (1,237 birds, 95% CI = 887-1,725) and lower than that of the fall/winter 
of 2012/2013, when we estimated there to be 2,081 (95% CI = 1,429-3,028) birds for the same 
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seasonal time period and same area (Figure 2).  There was some seasonal variation in our all Puget 
Sound estimate with relatively few birds detected during the early fall sampling period (Table 2). 
 
In Figure 2, we compare densities among strata and years.  With only three years of data it is a bit 
premature to assess trends over time.  In general there is some variability among years, but with no 
apparent trends.  Again, this graph emphasizes the high murrelet density and considerable 
variability in density in Admiralty inlet.  This is an area of strong currents driven by large tidal 
exchanges which may influence the availability of forage fish depending on the time of day and the 
phase of the moon.  This is paticularly true if birds are moving between the south side of Point 
Wilson (currently sampled) and the north and West (currently not sampled).  This suggest the need 
to add an additional PSU to the West of Point Wilson to help us understand this variability. 
 
Although we cannot derive PSU scale density estimates because they represent a single sample and 
because relatively few birds are encountered within a PSU (also high variability at that spatial 
scale), we can qualitatively explore encounter rates (# murrelets encountered per kilometer of 
transect length sampled; Table 3) by PSU.   As in previous years, the PSUs on the western side of 
Admiralty Inlet have the highest murrelet encounter rates (Table 3, especially PSUs 30,31,32) with 
very high densities in the area spanning from Point Wilson southward through Port Townsend Bay 
and around Marrowstone Island.  Again, some PSUs have no detections (e.g., Stratum 5 PSUs 25, 29, 
900 – area near Manchester and Bremerton). The variability that we are seeing within a given PSU 
(and within a stratum) throughout the fall/winter period suggests some movement of birds within 
the study area and perhaps in and out of the study area – especially in the Admiralty Inlet region.  
Again, because birds can move large distances during our sampling effort, there may be 
considerable variation in encounter rates among seasons and years at this spatial scale.   
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Figure 1.  Stratum and primary sampling unit locations along the Washington coast (A) and in Puget 
Sound (B).  Strata are defined in the figure Key and PSUs are numbered on the map.   


 


  







 


 
 


Figure 2. Density of marbled murrelets (± 95% CI) in the entire Puget Sound study area (strata 2-5 
combined) and by individual strata.  Geographic location of each stratum is provided in Figure 1.  Note 
that Pacific Beach is located on the outer Coast of Washington.   


  







 


 
 


Table 1.  Dates of Primary sampling unit (PSU) surveys by sampling season:  Early fall = mid-Sept – Oct, 
Fall = Nov-mid-Dec, Winter Jan-mid-Feb, Spring = March – mid-Apr. Primary sampling units adjacent to 
Naval facilities are in bold.  Geographic locations of each PSU can be determined by first identifying the 
Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Spring 
1 8 8-Oct   4-Mar 
 9 8-Oct   4-Mar 
 10 9-Oct   5-Mar 
2 8 17-Sep 19-Nov 8-Jan 3-Mar 
 9 14-Oct 19-Nov 20-Jan 10-Mar 
 10 14-Oct 16-Dec 28-Jan 16-Mar 
 30 18-Sep 18-Nov 20-Jan 3-Mar 
 31 18-Sep 18-Nov 8-Jan 10-Mar 
 32 22-Sep 1-Dec 3-Feb 16-Mar 
 33 22-Sep 3-Dec 3-Feb 27-Mar 
 41 16-Oct 4-Dec 28-Jan 16-Mar 
3 34 2-Oct 12-Nov 16-Jan 7-Apr 
 35 2-Oct 7-Nov 12-Jan 31-Mar 
 36 1-Oct 7-Nov 12-Jan 31-Mar 
 37 1-Oct 7-Nov 13-Jan 31-Mar 
 38 16-Sep 3-Nov 13-Jan 1-Apr 
 39 16-Sep 12-Nov 16-Jan 1-Apr 
 40 17-Sep 3-Dec 5-Feb 27-Mar 
4 12 27-Oct 15-Dec 27-Jan 18-Mar 
 13 27-Oct 14-Nov 9-Feb 26-Mar 
 14 31-Oct 12-Dec 9-Feb 2-Apr 
 15 23-Sep 14-Nov 21-Jan 18-Mar 
 16 23-Sep 14-Nov 21-Jan 18-Mar 
 24 24-Oct 10-Nov 6-Jan 24-Mar 
 25 24-Oct 17-Nov 6-Jan 6-Apr 
 26 29-Oct 17-Nov 11-Feb 24-Mar 
 27 29-Oct 15-Dec 27-Jan 2-Apr 
 28 31-Oct 12-Dec 10-Feb 26-Mar 
 29 24-Oct 10-Nov 10-Feb 6-Apr 
5 25 30-Sep 24-Nov 4-Feb 12-Mar 
 26 16-Oct 8-Dec 4-Feb 12-Mar 
 27 7-Oct 8-Dec 14-Jan 23-Mar 
 28 15-Oct 4-Dec 14-Jan 23-Mar 
 29 24-Sep 2-Dec 22-Jan 9-Mar 
 900 30-Sep 24-Nov 22-Jan 9-Mar 
  







 


 
 


Table 2.  Estimates of marbled murrelet density (birds/km2) and population size by sampling 
season (and all seasons combined = global model) for five Puget Sound Strata and all strata 
combined.   Strata are defined in Figure 1.  No birds were detected in Stratum 5 in early fall and 
winter resulting in no estimate for those periods.   
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All sampling periods combined - Fall through Spring (mid-Sept – mid-Apr) 


14/15 


All 
but 


1 1.469  21.36 1,384 904 2,117 942.0 0.009 0.001 1.882 0.032 211 


14/15 1 0.285 0.113 39.51 113 43 294 394.9      


14/15 2 3.856 1.083 28.09 990 566 1,733 256.7      


14/15 3 0.778 0.263 33.76 126 65 247 162.5      


14/15 4 0.763 0.181 23.67 263 165 421 345.1      


14/15 5 0.056 0.037 66.28 10 3 35 177.6      
Early Fall (mid-Sept – Oct) 


2014 


All 
but 


1 0.688  25.68 648 385 1,092 942.0 0.01 0.001 1.84 0.10 211 


2014 1 0.397 0.224 56.27 157 19 1,312 394.9      


2014 2 1.315 0.431 32.81 338 163 700 256.7      


2014 3 0.135 0.093 69.19 22 5 100 162.5      


2014 4 0.852 0.329 38.64 294 130 665 345.1      


2014 5 0.0   0   177.6      
Fall (Nov –mid-Dec) 


2014 


All 
but 


1 2.084  38.87 1,964 815 4,732 942.0 0.01 0.001 1.74 0.04 211 


2014 2 4.366 2.933 67.17 1,121 266 4,718 256.7 
     2014 3 1.519 0.626 41.24 247 95 643 162.5 
     2014 4 1.638 0.460 28.07 565 309 1,035 345.1 
     2014 5 0.172 0.139 80.67 31 5 188 177.6 
     Winter (Jan – mid-Feb) 


2015 


All 
but 


1 1.728  35.43 1,628 740 3,577 942.0 0.01 0.001 1.97 0.09 211 


2015 2 5.152 2.189 42.48 1,323 512 3,420 256.7 
     2015 3 0.346 0.288 83.40 56 10 330 162.5 
     2015 4 0.721 0.280 38.79 249 109 568 345.1 
     2015 5 0.0   0   177.6 
      


 







 


 
 


Spring (Mar – mid-Apr) 


              


2015 


All 
but 


1 1.835  36.73 1,729 762 3,920 942.0 0.01 0.001 1.999 0.07 211 


2015 1 0.265 0.171 64.49 105 9 1,245 394.9      


2015 2 5.901 2.451 41.54 1,515 597 3,848 256.7      


2015 3 1.348 0.798 59.22 219 58 830 162.5      


2015 4 0.028 0.028 100.09 10 1 61 345.1      


2015 5 0.052 0.053 101.14 9 1 80 177.6      
 


 


 


  







 


 
 


Table 3. September – April marbled murrelet encounter rate (# birds detected/km transect length 
sampled) by primary sampling unit.   Sampling seasons:  Early fall = mid-Sept – Oct, Fall = Nov-mid-
Dec, Winter Jan-mid-Feb, Spring = March – mid-Apr. Primary sampling units adjacent to Naval 
facilities are in bold.  Geographic locations of each PSU can be determined by first identifying the 
Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Spring Average 
1 8 0.094   0.048 0.071 
 9 0.067   0.099 0.083 
 10 0.000   0.000 0.000 


2 8 0.396 0.144 0.029 0.000 0.142 
 9 0.341 0.255 0.029 0.542 0.292 
 10 0.000 0.115 0.488 1.215 0.454 
 30 0.400 5.168 1.975 3.841 2.846 
 31 0.000 0.623 3.109 1.358 1.272 
 32 0.483 0.706 2.893 0.063 1.036 
 33 0.120 0.118 0.000 2.322 0.640 
 41 0.030 0.231 0.261 1.017 0.385 


3 34 0.000 0.172 0.000 0.984 0.289 
 35 0.147 0.652 0.030 0.059 0.222 
 36 0.000 0.122 0.000 0.000 0.031 
 37 0.029 0.030 0.000 0.000 0.015 
 38 0.000 0.000 0.000 0.000 0.000 
 39 0.000 0.903 0.282 0.261 0.362 
 40 0.000 0.274 0.000 0.302 0.144 


4 12 0.087 0.285 0.029 0.000 0.100 
 13 0.087 0.058 0.000 0.000 0.036 
 14 0.039 0.000 0.000 0.000 0.010 
 15 0.000 0.334 0.077 0.000 0.103 
 16 0.000 0.732 0.204 0.000 0.234 
 24 0.359 0.374 0.380 0.000 0.278 
 25 0.093 0.911 0.324 0.000 0.332 
 26 0.061 0.000 0.000 0.000 0.015 
 27 0.000 0.057 0.000 0.000 0.014 
 28 0.486 0.201 0.000 0.000 0.172 
 29 0.499 0.543 0.273 0.056 0.343 


5 25 0.000 0.000 0.000 0.000 0.000 
 26 0.000 0.025 0.000 0.000 0.006 
 27 0.000 0.000 0.000 0.056 0.014 
 28 0.000 0.283 0.000 0.082 0.091 
 29 0.000 0.000 0.000 0.000 0.000 
 900 0.000 0.000 0.000 0.000 0.000 
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INTRODUCTION 
The overarching goal of this project is to estimate on-the-water marbled murrelet (Brachyramphus 
marmoratus) densities during the fall-spring seasons (September - April) adjacent to the following 
facilities:  (1)  Pacific Beach; (2) Naval Air Station Whidbey Island (Crescent Harbor); (3) 
Manchester Fuel Department; (4) Naval Base Kitsap at Bangor, Zelatched Point, Toandos, Keyport 
and Bremerton; (5) Naval Magazine Indian Island; and (6) Naval Station Everett.  However, because 
the nearshore marine environment and murrelet densities adjacent to any one of these facilities is 
too small to derive reliable site-specific at-sea murrelet densities, Washington Department of Fish 
and Wildlife (WDFW) used a stratified sampling approach outlined in Pearson and Lance (2012, 
updated 31 October 2013) to derive stratum specific density estimates.  This approach uses line-
transect or distance sampling methods (Buckland et al. 1993) to derive murrelet density estimates 
for five strata using nearshore and offshore transects placed in 35 primary sampling units (PSUs) 
(Figure 1). 
 
 
METHODS 
We (WDFW) used the approach and methods from the survey effort described by Raphael et al 
(2007) and Miller et al. (2012) and modified by Pearson and Lance (2012; updated 31 October 
2013).  We  use this approach because: (1) it addresses issues of detectability, (2) it is customized 
to murrelet distributions and densities in this region, (3) it uses pre-survey information to develop 
the sampling design, (4) the methodology was peer reviewed (e.g., Raphael et al. 2007, Miller et al. 
2012), and because (5) we wanted our survey effort for this project to be consistent with the 
spring/summer murrelet monitoring effort funded by USFWS, which will ultimately allow us to 
compare estimates for the same sampling units among seasons.    
 
Sampling Design and Survey Effort  
The survey design that follows is described in detail in Pearson and Lance (2012, updated 31 
October 2013).  Thirty-five primary sampling units (PSUs) were split among 5 strata (see Figure 1 
and Table 1).  To derive strata and PSUs, we segmented the entire coastline of Puget Sound into 20-
km Primary Sampling Units (PSUs) within Puget Sound and on the outer coast adjacent to NAVFAC 
NW Pacific Beach. We then combined PSUs into appropriate management/ecological/density strata 
(Figure 1). The area adjacent to Pacific Beach was defined as Strata #1 (n = 3 PSUs).  For this strata, 
we sample the PSU in front of NAVFAC Pacific Beach and the PSUs immediately to the north and 
south.  We defined this as a separate strata because it is subject to coastal influences (part of the 
California Current system) that are dramatically different from those associated with Puget Sound 
(e.g., swell, upwelling events, ENSO and PDO events, etc.). This ecological difference was also 
recognized by the Marbled Murrelet Effectiveness Monitoring program (Raphael et al. 2007) and 
the Federal recovery plan for the murrelet (U.S. Fish and Wildlife Service 1997) when they split the 
coast of Washington (Conservation Zone 2) from the Puget Sound (Conservation Zone 1).  Within 
Puget Sound, we defined strata based on identified Puget Sound Basins that were distinct in 
bathymetry and tidal patterns and that have somewhat unique oceanographic conditions 
(Ebbesmeyer and Barnes 1980, Babson et al. 2006, Moore et al. 2008).  
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Using this information, Puget Sound strata definitions are as follows: Strata #2 Admiralty Inlet 
(Figure 2: west side of Whidbey Island Naval Air Station, Admiralty Inlet and Naval Magazine Indian 
Island) = 8 PSUs; Strata #3 North Hood Canal (Figure 2:  Bangor, Zelatched Point, Toandos, and 
Dabob Bay) = 7 PSUs; Strata #4 Whidbey Basin (Figure 2: Crescent Harbor by Naval Air Station 
Whidbey Island and Naval Station Everett) = 11 PSUs; Strata #5 Central Puget Sound (Figure 2: 
Bremerton, Manchester, Keyport) = 6 PSUs. 
 
Average PSU area was 38.2 km² and covered about 20 km of shoreline (Figure 1).  The average 
transect length per PSU was 34.5 km, divided between a nearshore segment (average length = 20.4 
km) and an offshore segment (average length = 14.7 km) with more effort (more transect traveled) 
in the nearshore where murrelet densities are higher (Miller et al. 2006, Raphael et al. 2007).  We 
used PSU numbers from the Marbled Murrelet Effectiveness Monitoring Program (Raphael et al. 
2007) in order to make comparisons, if needed, with spring/summer derived encounter rates for 
these same PSUs.  The Effectiveness Monitoring effort uses a similar survey design to this Navy 
effort but, because the area of interest is much larger in the Effectiveness Monitoring Program and 
the goals differ between these efforts, the geographic definitions of the strata are very different 
between programs but the geographic boundaries of the PSUs and their numbers are identical 
(Raphael et al. 2007).  Although the Effectiveness Monitoring Program did not include a PSU in Dyes 
Inlet, the Navy requested this area be sampled.  As a result, a new PSU was created and labeled 
“900” to avoid any confusion with those PSUs already established. 
 
We conducted four replicate surveys of all PSUs in Strata 2-5 as follows:  
 
Early Fall = 14 September -20 October 2015 
Fall = 2 November – 17 December 2015 
Winter = 6 January – 17 February 2016 
Early Spring = 29 February – 7 April 2016 
 
As designed, we conducted two surveys of all the PSUs in Stratum 1 (Pacific Beach) which occurred 
on 22-29 September  2015 and 30-31  March 2016.   
 
The survey date for each PSU and overall survey schedule is provided in Table 1.  To derive this 
schedule, we randomly selected a Strata first.  Within Strata, we then randomly selected the order 
of the Core PSUs (those adjacent to Navy facilities) and surveyed them prior to surveying the 
remainder of the PSUs in a Strata to make sure that we surveyed those important PSUs in each 
replicate should bad weather/sea conditions prevent us from surveying all PSUs.  We also 
randomly determined whether we surveyed the nearshore or offshore segments first.  There were 
often Naval activities in Dabob Bay which prevented us from surveying on the dates selected by this 
process.  As a result, we coordinated closely with range officers to alter our schedule as necessary. 
 
Observer Training  
The crew consisted of four observers/data recorders and a rotating boat operator (but a designated 
Captain).  The data recorder and two observers (one responsible for each side of the boat) switched 
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duties at the beginning of each primary sampling unit (PSU) to avoid survey fatigue. All of the 
observers had considerable experience monitoring seabirds at sea and work on surveys nearly 
year-round.  All of the observers had completed our one week of training at least once and most 
twice because the training is annual.  Office training included a presentation of background 
information, survey design and protocols, sampling methodology, line transect distance sampling 
methodology, and measurement quality objectives.  On-water training included boat safety 
orientation, seabird identification, specific training on correctly assigning marbled murrelet 
plumages (Strong 1998), conducting transect surveys, and distance estimation testing using laser 
rangefinders.  Boat safety training included instructions and reminders for weather and sea 
condition assessment, use of the radio, boat handling, proper boat maintenance, safety gear, rescue 
techniques, and emergency procedures.  Observer training was designed to be consistent with 
training conducted by other groups within the Marbled Murrelet Effectiveness Monitoring Program 
(Raphael et al. 2007, Huff et al. 2003, Mack et al. 2003).  
 
During practice transects, observers were taught how to scan, where to focus their eyes, and which 
portions of the scan area are most important.  Distance estimates from the transect line are a 
critical part of the data collected and substantial time was spent practicing and visually ‘calibrating’ 
before surveys began.  During distance trials, each individual’s estimate of perpendicular distance 
was compared to a perpendicular distance recorded with a laser rangefinder.  These trials were 
conducted using stationary buoys and bird decoys as targets, which were selected at a range of 
distances from the transect line and in locations in front of as well as to the sides of the boat where 
marbled murrelets would be encountered on real surveys (Raphael et al. 2007).   Each observer 
completed 100 distance estimates during pre-survey training and was tested weekly.  For the 
weekly tests, each observer estimated five perpendicular distances to floating targets and the actual 
perpendicular distance was measured with a laser rangefinder.  After the first set of five, the 
observer’s results were assessed.  If all five estimates were within 15% of the actual distance, the 
trial was complete for that observer. If any of the five estimates were not within 15% of actual, the 
observer continued to conduct estimates in sets of five until all five distances were within 15% of 
the actual distance.  In addition, one of the project leads accompanied the survey crew and 
observed their overall performance and ability to detect marbled murrelets during the survey 
season and completed an audit form created by the Murrelet Monitoring Program (Raphael et al. 
2007, Huff et al. 2003).  The results of the audit were shared with the observers after the survey day 
was completed for feedback and discussion. 
 
Field Methods and Equipment   
Two observers (one on each side of the boat) scanned from 0o off the bow to 90o abeam of the 
vessel.  More effort was spent watching for marbled murrelets close to the transect line ahead of the 
boat (within 45o of line).  Observers scanned continuously, not staring in one direction, with a 
complete scan taking about 4-8 seconds.  Observers were instructed to scan far ahead of the boat 
for birds that flush in response to the boat and communicate between observers to minimize 
missed detections.  Binoculars were used for species verification, but not for sighting birds. For 
each marbled murrelet sighting the following data were collected: group size (a collection of birds 
separated by less than or equal to 2 m at first detection and moving together, or if greater than 2 m 
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the birds are exhibiting behavior reflective of birds traveling and foraging together and therefore 
not independent), plumage class (Strong 1998), and water depth (from boat depth finder).   
 
Observers relayed data (species, number of birds, estimated perpendicular distance of the bird(s) 
from the trackline) via headsets to a person in the boat cabin who entered data directly onto a 
laptop computer with software (DLOG3 developed by R.G. Ford, Inc., Portland, OR.) that is 
interfaced with a GPS unit and collects real time location data.  DLOG3 interfaces with a handheld 
GPS and GIS overlays of the Washington shoreline and adjacent bathymetry, and uses these data to 
record GPS coordinates and perpendicular distance to shore at operator-defined time intervals (e.g. 
every 30 seconds).  Transect survey length was calculated from the GPS trackline recorded in 
DLOG3.  Additional data such as PSU identification, weather and sea conditions, on/off effort, and 
names of observers were typed into the DLOG3 program on the computer during the survey.   
 
The crew used a 26-foot Almar boat with twin-outboard engines.  Survey speed was maintained at 
8-12 knots, and survey effort was ended if glare obstructed ≥ 30-40% of a given surveyors view 
(code = 3), or if Beaufort wind scale was 3 or greater.  Beaufort 3 is described as a gentle breeze, 7-
10 knot winds, creating large wavelets, crests beginning to break, and scattered whitecaps 
(Beaufort scale is provided in Appendix I).   
 
Data Analysis 
We used transect distances, murrelet group size, and perpendicular distances for each marbled 
murrelet observation to derive density (birds/km2) estimates by stratum using the program 
DISTANCE.  For details about our analysis approach, see Miller et al. (2006) and Raphael et al. 
(2007).  Briefly, the Distance or line transect survey approach requires observers to move along a 
fixed path (transect) and to count occurrences of the target animal (marbled murrelet) along the 
transect and, at the same time, obtain the distance of the object from the transect.  This information, 
is then used to estimate the area covered by the survey and to derive an estimate of the way in 
which detectability increases from probability 0 (far from the transect) towards 1 (near the 
transect).  The shape of this detectability function can then be used in conjunction with the counts, 
distances to the birds, and the distance traveled (transect length) to derived an estimate of Density 
(birds/km2).  For details, please see Buckland et al. (1993).  In the Results, we provide murrelet 
density estimates by Strata and by ecosystem: 1) California Current (Pacific Beach Stratum), and 2) 
Puget Sound (all other Strata) for each of the sampling periods (see above) and across all sampling 
periods (global model).  The density provided can be viewed as the murrelet population on the 
water on a given day within the area and time period defined.  
 
RESULTS/DISCUSSION 
When examining density estimates by stratum (Table 2), higher densities were consistently found 
in Stratum 2, but there was considerable variability in density for this stratum between sampling 
periods - most notably was the lower density in the early fall sampling period.  Murrelet densities 
were considerably lower in Stratum 1 and 5 and generally intermediate in Stratum 3 and 4.  There 
are very few birds in Stratum 5 with three or fewer detections of murrelets in three of the four 
sampling seasons.   
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Using overall densities across all three replicates, we estimated there were 1,291 (95% CI = 833-
1,999) birds in all Puget Sound strata combined (Sept – April) which is similar to last year’s results 
but lower than that of the fall/winter of 2012/2013, when we estimated there to be 2,081 (95% CI 
= 1,429-3,028) birds for the same seasonal time period and same area (Figure 2).  There was some 
seasonal variation in our all Puget Sound estimate with relatively few birds detected during the 
early fall sampling period as observed previously (Table 2). 
 
In Figure 2, we compare densities among strata and years.  Overall, there is some variability among 
years, but with no apparent trends.  At the stratum level, there appears to be a declining trend in 
the Hood Canal stratum.  We see a fairly dramatic increase in murrelet numbers for Pacific Beach 
and suspect that trend is the result of seasonal variation.  This year’s late “early spring” survey was 
done nearly a month later than last year and we suspect breeding birds were starting to move back 
into that area.  As in previous years, this graph emphasizes the high murrelet density and 
considerable variability in density in Admiralty inlet.  This is an area of strong currents driven by 
large tidal exchanges, which may influence the availability of forage fish depending on the time of 
day and the phase of the moon.  This is paticularly true if birds are moving between the south side 
of Point Wilson (currently sampled) and the north and West (currently not sampled).  This suggest 
the need to add an additional PSU to the West of Point Wilson to help us understand this variability. 
 
Although we cannot derive PSU scale density estimates because they represent a single sample and 
because relatively few birds are encountered within a PSU (also high variability at that spatial 
scale), we can qualitatively explore encounter rates (# murrelets encountered per kilometer of 
transect length sampled; Table 3) by PSU.   As in previous years, the PSUs on the western side of 
Admiralty Inlet have the highest murrelet encounter rates (Table 3, especially PSUs 30,31,32) with 
very high densities in the area spanning from Point Wilson southward through Port Townsend Bay 
and around Marrowstone Island.  Again, some PSUs have no detections (e.g., Stratum 5 PSUs 25, 29, 
900 – area near Manchester and Bremerton). The variability that we are seeing within a given PSU 
(and within a stratum) throughout the fall/winter period suggests some movement of birds within 
the study area and perhaps in and out of the study area – especially in the Admiralty Inlet region.  
Again, because birds can move large distances during our sampling effort, there may be 
considerable variation in encounter rates among seasons and years at this spatial scale.   
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Figure 1.  Stratum and primary sampling unit locations along the Washington coast (A) and in Puget 
Sound (B).  Strata are defined in the figure Key and PSUs are numbered on the map.   
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Figure 2. Density of marbled murrelets (± 95% CI) in the entire Puget Sound study area (Strata 2-5 
combined) and by individual strata.  Geographic location of each stratum is provided in Figure 1.  Note 
that Pacific Beach (Stratum 1) is located on the outer Coast of Washington.   


  







 


 
 


Table 1.  Dates of Primary sampling unit (PSU) surveys by sampling season:  Early fall = mid-Sept – 
Oct, Fall = Nov-mid-Dec, Winter = Jan-mid-Feb, Spring = late-Feb – mid-Apr. Primary sampling units 
adjacent to Naval facilities are in bold and highlighted.  Geographic locations of each PSU can be 
determined by first identifying the Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Early Spring 
1 8 29-Sep 


  
30-Mar 


 9 22-Sep 
  


30-Mar 
 10 29-Sep 


  
31-Mar 


2 8 21-Sep 20-Nov 25-Jan 22-Mar 
 9 21-Sep 20-Nov 16-Feb 22-Mar 
 10 16-Oct 20-Nov 16-Feb 15-Mar 
 30 30-Sep 2-Nov 25-Jan 14-Mar 
 31 30-Sep 2-Nov 25-Jan 7-Apr 
 32 30-Sep 3-Nov 17-Feb 7-Apr 
 33 14-Sep 4-Nov 17-Feb 7-Mar 
 41 5-Oct 11-Dec 19-Jan 15-Mar 
3 34 16-Oct 9-Nov 4-Feb 15-Mar 
 35 17-Sep 17-Dec 4-Feb 11-Mar 
 36 16-Sep 19-Nov 15-Jan 11-Mar 
 37 17-Sep 18-Nov 4-Feb 11-Mar 
 38 15-Sep 18-Nov 20-Jan 29-Feb 
 39 15-Sep 9-Nov 20-Jan 29-Feb 
 40 14-Sep 4-Nov 20-Jan 7-Mar 
4 12 15-Oct 2-Dec 8-Feb 16-Mar 
 13 15-Oct 25-Nov 28-Jan 5-Apr 
 14 15-Oct 25-Nov 28-Jan 5-Apr 
 15 8-Oct 24-Nov 6-Jan 16-Mar 
 16 8-Oct 2-Dec 6-Jan 16-Mar 
 24 13-Oct 23-Nov 7-Jan 17-Mar 
 25 19-Oct 14-Dec 8-Jan 17-Mar 
 26 19-Oct 1-Dec 8-Jan 28-Mar 
 27 20-Oct 16-Dec 8-Feb 28-Mar 
 28 20-Oct 16-Dec 8-Feb 5-Apr 
 29 13-Oct 23-Nov 7-Jan 17-Mar 
5 25 6-Oct 1-Dec 14-Jan 21-Mar 
 26 6-Oct 14-Dec 14-Jan 21-Mar 
 27 5-Oct 30-Nov 19-Jan 4-Apr 
 28 5-Oct 30-Nov 19-Jan 4-Apr 
 29 23-Sep 6-Nov 11-Jan 9-Mar 
 900 23-Sep 6-Nov 13-Jan 21-Mar 
  







 


 
 


Table 2.  Estimates of marbled murrelet density (birds/km2) and population size by sampling 
season (and all seasons combined = global model) for four Puget Sound Strata, all Puget Sound 
strata combined, and for coastal the Washington stratum (Stratum 1).   Strata are defined in Figure 
1.  No birds were detected in Stratum 5 in early fall and winter resulting in no estimate for those 
periods.   
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All sampling periods combined – Early Fall through Early Spring (mid-Sept – mid-Apr) 


2015/
2016 


All 
but 


1 1.370  22.09 1,291 833 1999 942 0.0101 0.001 1.80 0.028 211 
2015/
2016 1 1.404 0.326 23.25 554 316 973 394.9      
2015/
2016 2 3.080 0.979 31.77 791 421 1485 256.7      
2015/
2016 3 0.444 0.194 43.69 72 31 170 162.5      
2015/
2016 4 1.222 0.331 27.13 422 247 720 345.1      
2015/
2016 5 0.033 0.019 23.67 6 2 18 177.6      


Early Fall (mid Sept– late-Oct) 
2015 All 


but 
1 


0.550  28.92 518 287 936 942.0 0.01 0.000 1.69 0.10 211 


2015 1 1.092 0.783 71.71 431 28 6569 394.9      


2015 2 0.970 0.353 35.59 249 111 562 256.7      


2015 3 0.030 0.034 100.00 5 1 41 162.5      


2015 4 0.760 0.339 44.06 263 104 667 345.1      


2015 5 0.000   0   177.6      


Fall (Nov –mid-Dec) 
2015 All 1.503  23.12 1416 879 2282 942.0 0.01 0.001 1.73 0.05 211 


2015 2 1.706 0.482 28.25 438 231 832 256.7      


2015 3 1.705 0.631 37.03 277 117 658 162.5      


2015 4 2.032 0.800 39.37 701 303 1624 345.1      


2015 5 0.000   0   177.6      


Winter (Jan – mid-Feb) 
2016 All 1.526  45.45 1964 743 5187 942.0 0.01 0.001 1.77 0.04 211 


2016 2 5.143 3.216 62.53 1320 342 5105 256.7      


2016 3 0.080 0.081 100.26 13 2 100 162.5      


2016 4 1.779 0.955 53.68 614 201 1875 345.1      


2016 5 0.000   0   177.6      







 


 
 


 
 


Early Spring (Late Feb  – mid-Apr) 
2016 All 


but 
1 


1.867  42.37 1759 682 4536 942.0 0.01 0.001 1.75 0.05 211 


2016 1 1.881  12.90 743 565 976 394.9      


2016 2 6.210  46.59 1594 566 4490 256.7      


2016 3 0.055  99.30 9 1 67 162.5      


2016 4 0.388  37.00 134 61 295 345.1      


2016 5 0.121  70.36 22 4 108 177.6      


 


 


 


  







 


 
 


Table 3. September – April marbled murrelet encounter rate (# birds detected/km transect length 
sampled) by primary sampling unit.   Primary sampling units adjacent to Naval facilities are in bold 
and highlighted.  Sampling seasons:  Early fall = mid-Sept – Oct, Fall = Nov-mid-Dec, Winter = Jan-
mid-Feb, Early Spring = late-Feb – mid-Apr. Primary sampling units adjacent to Naval facilities are 
in bold.  Geographic locations of each PSU can be determined by first identifying the Stratum 
number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Early Spring Average 
1 8 0.082   0.311 0.197 
 9 0.000   0.263 0.132 
 10 0.000   0.392 0.196 


2 8 0.282 0.000 0.808 0.000 0.272 
 9 0.225 0.447 0.255 0.281 0.302 
 10 0.059 0.058 0.000 1.863 0.495 
 30 0.245 4.422 0.509 3.304 2.120 
 31 0.501 3.219 0.070 0.640 1.107 
 32 0.519 0.115 0.165 0.275 0.269 
 33 0.205 0.000 0.420 0.000 0.156 
 41 0.229 0.373 0.674 1.078 0.589 


3 34 0.030 0.000 0.058 0.000 0.022 
 35 0.000 0.000 0.322 0.029 0.088 
 36 0.000 0.000 0.000 0.000 0.000 
 37 0.000 0.000 0.388 0.000 0.097 
 38 0.000 0.093 0.369 0.000 0.115 
 39 0.000 0.000 0.116 0.000 0.029 
 40 0.000 0.000 0.979 0.000 0.245 


4 12 0.087 0.057 0.057 0.000 0.050 
 13 0.145 0.000 0.077 0.057 0.070 
 14 0.068 0.000 0.000 0.000 0.017 
 15 0.636 0.000 0.027 0.000 0.166 
 16 0.058 0.235 0.146 0.082 0.130 
 24 0.503 1.208 1.645 0.188 0.886 
 25 0.000 0.290 0.755 0.159 0.301 
 26 0.000 0.123 0.000 0.000 0.031 
 27 0.000 0.057 0.321 0.058 0.109 
 28 0.057 0.000 0.113 0.058 0.057 
 29 0.384 2.006 0.684 0.000 0.768 


5 25 0.000 0.000 0.000 0.000 0.000 
 26 0.000 0.000 0.362 0.000 0.091 
 27 0.000 0.000 0.000 0.056 0.014 
 28 0.000 0.042 0.000 0.043 0.021 
 29 0.000 0.000 0.000 0.000 0.000 
 900 0.000 0.000 0.000 0.000 0.000 
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1 Navy Murrelet Monitoring 


INTRODUCTION 
The overarching goal of this project is to estimate on-the-water marbled murrelet (Brachyramphus 
marmoratus) densities during the fall-spring seasons (September - April) adjacent to the following 
facilities:  (1) Naval Air Station Whidbey Island (Crescent Harbor); (2) Manchester Fuel 
Department; (3) Naval Base Kitsap at Bangor, Zelatched Point, Toandos, Keyport and Bremerton; 
(4) Naval Magazine Indian Island; and (5) Naval Station Everett.  However, because the nearshore 
marine environment and murrelet densities adjacent to any one of these facilities is too small to 
derive reliable site-specific at-sea murrelet densities, Washington Department of Fish and Wildlife 
(WDFW) used a stratified sampling approach outlined in Pearson and Lance (2012, updated 31 
October 2013) to derive stratum specific density estimates.  This approach uses line-transect or 
distance sampling methods (Buckland et al. 1993) to derive murrelet density estimates for four 
strata using nearshore and offshore transects placed in 32 primary sampling units (PSUs) (Figure 
1).  Note that the coastal unit (Pacific Beach) was not surveyed this year. 
 
 
METHODS 
We (WDFW) used the approach and methods from the survey effort described by Raphael et al 
(2007) and Miller et al. (2012) and modified by Pearson and Lance (2012; updated 31 October 
2013).  We  use this approach because: (1) it addresses issues of detectability, (2) it is customized 
to murrelet distributions and densities in this region, (3) it uses pre-survey information to develop 
the sampling design, (4) the methodology was peer reviewed (e.g., Raphael et al. 2007, Miller et al. 
2012), and because (5) we wanted our survey effort for this project to be consistent with the 
spring/summer murrelet monitoring effort funded by USFWS, which will ultimately allow us to 
compare estimates for the same sampling units among seasons.    
 
Sampling Design and Survey Effort  
The survey design that follows is described in detail in Pearson and Lance (2012, updated 31 
October 2013).  Thirty-five primary sampling units (PSUs) were split among 5 strata (see Figure 1 
and Table 1).  To derive strata and PSUs, we segmented the entire coastline of Puget Sound into 20-
km Primary Sampling Units (PSUs) within Puget Sound and on the outer coast adjacent to NAVFAC 
NW Pacific Beach. We then combined PSUs into appropriate management/ecological/density strata 
(Figure 1). The area adjacent to Pacific Beach was defined as Stratum #1 (n = 3 PSUs) but this unit 
was not surveyed this year.   
 
Using this information, Puget Sound strata definitions are as follows: Stratum #2 Admiralty Inlet 
(Figure 2: west side of Whidbey Island Naval Air Station, Admiralty Inlet and Naval Magazine Indian 
Island) = 8 PSUs; Stratum #3 North Hood Canal (Figure 2:  Bangor, Zelatched Point, Toandos, and 
Dabob Bay) = 7 PSUs; Stratum #4 Whidbey Basin (Figure 2: Crescent Harbor by Naval Air Station 
Whidbey Island and Naval Station Everett) = 11 PSUs; Stratum#5 Central Puget Sound (Figure 2: 
Bremerton, Manchester, Keyport) = 6 PSUs.   
 
Average PSU area was 38.2 km² and covered about 20 km of shoreline (Figure 1).  The average 
transect length per PSU was 34.5 km, divided between a nearshore segment (average length = 20.4 
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km) and an offshore segment (average length = 14.7 km) with more effort (more transect traveled) 
in the nearshore where murrelet densities are higher (Miller et al. 2006, Raphael et al. 2007).  We 
used PSU numbers from the Marbled Murrelet Effectiveness Monitoring Program (Raphael et al. 
2007) in order to make comparisons, if needed, with spring/summer derived encounter rates for 
these same PSUs.  The Effectiveness Monitoring effort uses a similar survey design to this Navy 
effort but, because the area of interest is much larger in the Effectiveness Monitoring Program and 
the goals differ between these efforts, the geographic definitions of the strata are very different 
between programs but the geographic boundaries of the PSUs and their numbers are identical 
(Raphael et al. 2007).  Although the Effectiveness Monitoring Program did not include a PSU in Dyes 
Inlet, the Navy requested this area be sampled.  As a result, a new PSU was created and labeled 
“900” to avoid any confusion with those PSUs already established. 
 
We conducted four replicate surveys of all PSUs in Strata 2-5 as follows:  
 
Early Fall = 22 September -27 October 2016 
Fall = 31 October – 7 December 2016 
Winter = 11 January – 21 February 2017 
Early Spring = 27 February – 2 April 2017 
 
 
 
The survey date for each PSU and overall survey schedule is provided in Table 1.  To derive this 
schedule, we randomly selected a Strata first.  Within Strata, we then randomly selected the order 
of the Core PSUs (those adjacent to Navy facilities) and surveyed them prior to surveying the 
remainder of the PSUs in a Strata to make sure that we surveyed those important PSUs in each 
replicate should bad weather/sea conditions prevent us from surveying all PSUs.  We also 
randomly determined whether we surveyed the nearshore or offshore segments first.  There were 
often Naval activities in Dabob Bay which prevented us from surveying on the dates selected by this 
process.  As a result, we coordinated closely with range officers to alter our schedule as necessary. 
 
Observer Training  
The crew consisted of four observers/data recorders and a rotating boat operator (but a designated 
Captain).  The data recorder and two observers (one responsible for each side of the boat) switched 
duties at the beginning of each primary sampling unit (PSU) to avoid survey fatigue. All of the 
observers had considerable experience monitoring seabirds at sea and work on surveys nearly 
year-round.  All of the observers had completed our one week of training at least once and most 
twice because the training is annual.  Office training included a presentation of background 
information, survey design and protocols, sampling methodology, line transect distance sampling 
methodology, and measurement quality objectives.  On-water training included boat safety 
orientation, seabird identification, specific training on correctly assigning marbled murrelet 
plumages (Strong 1998), conducting transect surveys, and distance estimation testing using laser 
rangefinders.  Boat safety training included instructions and reminders for weather and sea 
condition assessment, use of the radio, boat handling, proper boat maintenance, safety gear, rescue 
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techniques, and emergency procedures.  Observer training was designed to be consistent with 
training conducted by other groups within the Marbled Murrelet Effectiveness Monitoring Program 
(Raphael et al. 2007, Huff et al. 2003, Mack et al. 2003).  
 
During practice transects, observers were taught how to scan, where to focus their eyes, and which 
portions of the scan area are most important.  Distance estimates from the transect line are a 
critical part of the data collected and substantial time was spent practicing and visually ‘calibrating’ 
before surveys began.  During distance trials, each individual’s estimate of perpendicular distance 
was compared to a perpendicular distance recorded with a laser rangefinder.  These trials were 
conducted using stationary buoys and bird decoys as targets, which were selected at a range of 
distances from the transect line and in locations in front of as well as to the sides of the boat where 
marbled murrelets would be encountered on real surveys (Raphael et al. 2007).   Each observer 
completed 100 distance estimates during pre-survey training and was tested weekly.  For the 
weekly tests, each observer estimated five perpendicular distances to floating targets and the actual 
perpendicular distance was measured with a laser rangefinder.  After the first set of five, the 
observer’s results were assessed.  If all five estimates were within 15% of the actual distance, the 
trial was complete for that observer. If any of the five estimates were not within 15% of actual, the 
observer continued to conduct estimates in sets of five until all five distances were within 15% of 
the actual distance.  In addition, one of the project leads accompanied the survey crew and 
observed their overall performance and ability to detect marbled murrelets during the survey 
season and completed an audit form created by the Murrelet Monitoring Program (Raphael et al. 
2007, Huff et al. 2003).  The results of the audit were shared with the observers after the survey day 
was completed for feedback and discussion. 
 
Field Methods and Equipment   
Two observers (one on each side of the boat) scanned from 0o off the bow to 90o abeam of the 
vessel.  More effort was spent watching for marbled murrelets close to the transect line ahead of the 
boat (within 45o of line).  Observers scanned continuously, not staring in one direction, with a 
complete scan taking about 4-8 seconds.  Observers were instructed to scan far ahead of the boat 
for birds that flush in response to the boat and communicate between observers to minimize 
missed detections.  Binoculars were used for species verification, but not for sighting birds. For 
each marbled murrelet sighting the following data were collected: group size (a collection of birds 
separated by less than or equal to 2 m at first detection and moving together, or if greater than 2 m 
the birds are exhibiting behavior reflective of birds traveling and foraging together and therefore 
not independent), plumage class (Strong 1998), and water depth (from boat depth finder).   
 
Observers relayed data (species, number of birds, estimated perpendicular distance of the bird(s) 
from the trackline) via headsets to a person in the boat cabin who entered data directly onto a 
laptop computer with software (DLOG3 developed by R.G. Ford, Inc., Portland, OR.) that is 
interfaced with a GPS unit and collects real time location data.  DLOG3 interfaces with a handheld 
GPS and GIS overlays of the Washington shoreline and adjacent bathymetry, and uses these data to 
record GPS coordinates and perpendicular distance to shore at operator-defined time intervals (e.g. 
every 30 seconds).  Transect survey length was calculated from the GPS trackline recorded in 
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DLOG3.  Additional data such as PSU identification, weather and sea conditions, on/off effort, and 
names of observers were typed into the DLOG3 program on the computer during the survey.   
 
The crew used a new 26-foot Lee Shore (Fog Lark) with twin-outboard engines.  Survey speed was 
maintained at 8-12 knots, and survey effort was ended if glare obstructed ≥ 30-40% of a given 
surveyors view (code = 3), or if Beaufort wind scale was 3 or greater.  Beaufort 3 is described as a 
gentle breeze, 7-10 knot winds, creating large wavelets, crests beginning to break, and scattered 
whitecaps (Beaufort scale is provided in Appendix I).   
 
Data Analysis 
We used transect distances, murrelet group size, and perpendicular distances for each marbled 
murrelet observation to derive density (birds/km2) estimates by stratum using the program 
DISTANCE.  For details about our analysis approach, see Miller et al. (2006) and Raphael et al. 
(2007).  Briefly, the Distance or line transect survey approach requires observers to move along a 
fixed path (transect) and to count occurrences of the target animal (marbled murrelet) along the 
transect and, at the same time, obtain the distance of the object from the transect.  This information, 
is then used to estimate the area covered by the survey and to derive an estimate of the way in 
which detectability increases from probability 0 (far from the transect) towards 1 (near the 
transect).  The shape of this detectability function can then be used in conjunction with the counts, 
distances to the birds, and the distance traveled (transect length) to derive an estimate of Density 
(birds/km2).  For details, please see Buckland et al. (1993).  In the Results, we provide murrelet 
density estimates by Strata for each of the sampling periods (see above) and across all sampling 
periods (global model).  The density provided can be viewed as the murrelet population on the 
water on a given day within the area and time period defined.  
 
RESULTS/DISCUSSION 
During the Fall-Spring 2016/2017 season, we surveyed 4,336 km of transects and detected 723 
murrelets during those surveys.  Because these were replicated surveys, these are not all unique 
birds.  All 32 PSUs were sampled during each of the four “seasons” as planned. 
 
When examining density estimates by stratum (Table 2), higher densities were consistently found 
in Stratum 2, but there was considerable variability in density for this stratum between sampling 
periods - most notably was the lower density in the early fall sampling period.  As in past years, 
Murrelet densities were very low in Stratum 5, generally intermediate in Strata 3 and 4, and highest 
in Stratum 2.   
 
Using overall densities across all four replicates and all four strata, we estimated there were 662 
(95% CI = 421-1,039) birds in all Puget Sound strata (Sept – April) which is the lowest estimate 
among all five years.  There was some seasonal variation in our all Puget Sound estimate with 
relatively few birds detected during the early fall sampling period as observed previously (Table 2). 
 
In Figure 2, we compare densities among strata and years.  Overall, there is some variability among 
years, and it appears that murrelets are declining within all Strata combined.  At the stratum level, 
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there appears to be a declining trend in the Hood Canal and Admiralty Inlet strata.  As in previous 
years, this graph emphasizes the high murrelet density and considerable variability in density in 
Admiralty inlet.  This is an area of strong currents driven by large tidal exchanges, which may 
influence the availability of forage fish depending on the time of day and the phase of the moon.  
This is paticularly true if birds are moving between the south side of Point Wilson (currently 
sampled) and the north and West (currently not sampled).  This suggest the need to add an 
additional PSU to the West of Point Wilson to help us understand this variability. 
 
Although we cannot derive PSU scale density estimates because they represent a single sample and 
because relatively few birds are encountered within a PSU (also high variability at that spatial 
scale), we can qualitatively explore encounter rates (# murrelets encountered per kilometer of 
transect length sampled; Table 3) by PSU.   As in previous years, the PSUs on the western side of 
Admiralty Inlet have the highest murrelet encounter rates (Table 3, especially PSUs 30,31,32) with 
high densities in the area spanning from Point Wilson southward through Port Townsend Bay and 
around Marrowstone Island.  Again, some PSUs have no detections (e.g., Stratum 5 PSUs 25, 29, 900 
– area near Manchester and Bremerton). The variability that we are seeing within a given PSU (and 
within a stratum) throughout the fall/winter period suggests some movement of birds within the 
study area and perhaps in and out of the study area – especially in the Admiralty Inlet region.  
Again, because birds can move large distances during our sampling effort, there may be 
considerable variation in encounter rates among seasons and years at this spatial scale.   
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Figure 1.  Stratum and primary sampling unit locations in Puget Sound.  Strata are defined in the 
figure Key and PSUs are numbered on the map.  Note that Stratum #1 was not sampled this year 
and is not pictured below. 


 


  







 


 
 


Figure 2. Density of marbled murrelets (± 95% CI) in the entire Puget Sound study area (Strata 2-5 
combined) and by individual strata.  Geographic location of each stratum is provided in Figure 1.     


 


  







 


 
 


Table 1.  Dates of Primary sampling unit (PSU) surveys by sampling season:  Early fall = late-Sept – 
Oct; Fall = late Oct - mid-Dec; Winter = Jan - mid-Feb; Spring = late-Feb – early-Apr. Primary 
sampling units adjacent to Naval facilities are in bold and highlighted.  Geographic locations of each 
PSU can be determined by first identifying the Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Early Spring 
2 8 12-Oct 9-Nov 12-Jan 9-Mar  


9 12-Oct 9-Nov 12-Jan 9-Mar  
10 18-Oct 30-Nov 8-Feb 31-Mar  
30 17-Oct 31-Oct 7-Feb 27-Mar  
31 17-Oct 31-Oct 7-Feb 27-Mar  
32 24-Oct 15-Nov 21-Feb 27-Mar  
33 24-Oct 8-Nov 21-Feb 31-Mar  
41 18-Oct 30-Nov 8-Feb 31-Mar 


3 34 26-Oct 15-Nov 1-Feb 22-Mar  
35 22-Sep 21-Nov 30-Jan 8-Mar  
36 22-Sep 21-Nov 30-Jan 6-Mar  
37 22-Sep 21-Nov 30-Jan 8-Mar  
38 28-Sep 10-Nov 11-Jan 8-Mar  
39 28-Sep 10-Nov 11-Jan 22-Mar  
40 26-Oct 8-Nov 1-Feb 7-Mar 


4 12 29-Sep 6-Dec 17-Feb 2-Apr  
13 29-Sep 7-Dec 31-Jan 1-Mar  
14 19-Oct 7-Dec 31-Jan 2-Apr  
15 30-Sep 4-Nov 25-Jan 27-Feb  
16 30-Sep 4-Nov 25-Jan 27-Feb  
24 26-Sep 14-Nov 13-Jan 28-Feb  
25 27-Oct 1-Dec 13-Feb 15-Mar  
26 19-Oct 16-Nov 13-Feb 28-Feb  
27 4-Nov 1-Dec 13-Feb 30-Mar  
28 19-Oct 16-Nov 17-Feb 1-Mar  
29 26-Sep 14-Nov 13-Jan 30-Mar 


5 25 4-Oct 22-Nov 23-Jan 14-Mar  
26 4-Oct 22-Nov 23-Jan 23-Mar  
27 5-Oct 28-Nov 14-Feb 23-Mar  
28 5-Oct 28-Nov 14-Feb 23-Mar  
29 3-Oct 3-Nov 17-Jan 13-Mar  
900 3-Oct 3-Nov 17-Jan 13-Mar 


  







 


 
 


Table 2.  Estimates of marbled murrelet density (birds/km2) and population size by sampling 
season (and all seasons combined = global model) for four Puget Sound Strata, and all Puget Sound 
strata combined.   Strata are defined in Figure 1.  Birds were only detected in Stratum 5 in the 
Spring sampling period.   
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All sampling periods combined – Early Fall through Early Spring (late-Sept – early-Apr) 


2016/2017 All  0.702  22.54 662 421 1039 942 0.009 0.000 1.83 0.028 211 


2016/2017 2 1.754 0.546 31.15 450 243 836 256.7      


2016/2017 3 0.349 0.133 38.30 57 27 121 162.5      


2016/2017 4 0.443 0.124 27.91 153 88 265 345.1      


2016/2017 5 0.010 0.010 101.69 2 0 10 177.6      
Early Fall (late Sept– late-Oct) 


2016 All  0.309  33.44 291 144 588 942.0 0.008 0.001 1.70 0.12 211 


2016 2 0.743  41.41 191 77 476 256.7      


2016 3 0.417 0.326 78.17 68 13 361 162.5      


2016 4 0.094 0.043 45.64 33 13 85 345.1      


2016 5 0.000   0   177.6      


Fall (late October –mid-Dec) 
2016 All 1.560  36.16 1470 669 3228 942.0 0.01 0.001 1.89 0.05 211 


2016 2 3.976 1.999 50.28 1021 344 3031 256.7 
     


2016 3 0.764 0.420 0.42 124 34 460 162.5 
     


2016 4 0.941 0.291 30.90 325 167 632 345.1 
     


2016 5 0.000   0   177.6 
     


Winter (Jan – mid-Feb) 
2017 All 0.492  34.10 463 233 922 942.0 0.01 0.001 1.75 0.04 211 


2017 2 0.859 0.401 46.63 221 79 614 256.7 
     


2017 3 0.214 0.125 58.59 35 9 128 162.5 
     


2017 4 0.603 0.322 53.48 208 69 628 345.1 
     


2017 5 0.000   0   177.6 
     


Early Spring (Late Feb  – early-Apr) 
2017 All  0.392  35.65 369 167 812 942.0 0.01 0.001 1.75 0.05 211 


2017 2 1.250  39.70 321 132 783 256.7      


2017 3 0.035  101.28 6 1 44 162.5      


2017 4 0.103  78.79 35 8 166 345.1      


2017 5 0.038  108.20 7 4 1 64      


 







 


 
 


 


 


Table 3. September – April marbled murrelet encounter rate (# birds detected/km transect length 
sampled) by primary sampling unit.   Primary sampling units adjacent to Naval facilities are in bold 
and highlighted.  Sampling seasons:  Early fall = late-Sept – late-Oct; Fall = late-Oct -mid-Dec; Winter 
= Jan-mid - Feb; Early Spring = late-Feb – early-Apr. Primary sampling units adjacent to Naval 
facilities are in bold.  Geographic locations of each PSU can be determined by first identifying the 
Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Early Spring Average 
2 8 0.029 0.167 0.000 0.000 0.049  


9 0.057 0.458 0.534 0.113 0.290  
10 0.000 0.000 0.000 1.086 0.271  
30 0.344 2.174 0.810 0.028 0.839  
31 0.300 5.696 0.104 0.270 1.592  
32 0.585 0.770 0.126 0.098 0.395  
33 0.123 0.116 0.087 0.610 0.234  
41 0.058 0.282 0.117 0.467 0.231 


3 34 0.234 0.000 0.000 0.000 0.059  
35 0.000 0.121 0.088 0.000 0.052  
36 0.000 0.000 0.000 0.000 0.000  
37 0.000 0.116 0.000 0.000 0.029  
38 0.000 0.572 0.156 0.000 0.182  
39 0.000 0.057 0.057 0.000 0.029  
40 0.528 0.067 0.000 0.065 0.165 


4 12 0.000 0.058 0.172 0.000 0.057  
13 0.000 0.050 0.000 0.000 0.013  
14 0.000 0.000 0.000 0.000 0.000  
15 0.108 0.000 0.026 0.000 0.034  
16 0.000 0.262 0.963 0.000 0.306  
24 0.062 0.533 0.278 0.063 0.234  
25 0.023 0.097 0.070 0.138 0.082  
26 0.000 0.000 0.000 0.000 0.000  
27 0.057 0.118 0.059 0.000 0.058  
28 0.000 0.317 0.116 0.000 0.108  
29 0.055 0.489 0.110 0.000 0.163 


5 25 0.000 0.000 0.000 0.000 0.000  
26 0.000 0.000 0.000 0.000 0.000  
27 0.000 0.000 0.000 0.000 0.000  
28 0.000 0.000 0.000 0.081 0.020  
29 0.000 0.000 0.000 0.000 0.000  


900 0.000 0.000 0.000 0.000 0.000 
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1 Navy Murrelet Monitoring 


INTRODUCTION 
The overarching goal of this project is to estimate on-the-water marbled murrelet (Brachyramphus 
marmoratus) densities during the fall-spring seasons (September - April) adjacent to the following 
facilities:  (1) Naval Air Station Whidbey Island (Crescent Harbor); (2) Manchester Fuel 
Department; (3) Naval Base Kitsap at Bangor, Zelatched Point, Toandos, Keyport and Bremerton; 
(4) Naval Magazine Indian Island; and (5) Naval Station Everett.  However, because the nearshore 
marine environment and murrelet densities adjacent to any one of these facilities is too small to 
derive reliable site-specific at-sea murrelet densities, Washington Department of Fish and Wildlife 
(WDFW) used a stratified sampling approach outlined in Pearson and Lance (2012, updated 31 
October 2013) to derive stratum specific density estimates.  This approach uses line-transect or 
distance sampling methods (Buckland et al. 1993) to derive murrelet density estimates for four 
strata using nearshore and offshore transects placed in 32 primary sampling units (PSUs) (Figure 
1).  Note that the coastal unit (Pacific Beach) was not surveyed this year. 
 
 
METHODS 
We (WDFW) used the approach and methods from the survey effort described by Raphael et al. 
(2007) and Miller et al. (2012) and modified by Pearson and Lance (2012; updated 31 October 
2013).  We  use this approach because: (1) it addresses issues of detectability, (2) it is customized 
to murrelet distributions and densities in this region, (3) it uses pre-survey information to develop 
the sampling design, (4) the methodology was peer reviewed (e.g., Raphael et al. 2007, Miller et al. 
2012), and because (5) we wanted our survey effort for this project to be consistent with the 
spring/summer murrelet monitoring effort funded by USFWS, which will ultimately allow us to 
compare estimates for the same sampling units among seasons.    
 
Sampling Design and Survey Effort  
The survey design that follows is described in detail in Pearson and Lance (2012, updated 31 
October 2013).  Thirty-five primary sampling units (PSUs) were split among 5 strata (see Figure 1 
and Table 1).  To derive strata and PSUs, we segmented the entire coastline of Puget Sound into 20-
km Primary Sampling Units (PSUs) within Puget Sound and on the outer coast adjacent to NAVFAC 
NW Pacific Beach. We then combined PSUs into appropriate management/ecological/density strata 
(Figure 1). The area adjacent to Pacific Beach was defined as Stratum #1 (n = 3 PSUs) but this unit 
was not surveyed this year.   
 
Using this information, Puget Sound strata definitions are as follows: Stratum #2 Admiralty Inlet 
(Figure 2: west side of Whidbey Island Naval Air Station, Admiralty Inlet and Naval Magazine Indian 
Island) = 8 PSUs; Stratum #3 North Hood Canal (Figure 2:  Bangor, Zelatched Point, Toandos, and 
Dabob Bay) = 7 PSUs; Stratum #4 Whidbey Basin (Figure 2: Crescent Harbor by Naval Air Station 
Whidbey Island and Naval Station Everett) = 11 PSUs; Stratum #5 Central Puget Sound (Figure 2: 
Bremerton, Manchester, Keyport) = 6 PSUs.   
 
Average PSU area was 38.2 km² and covered about 20 km of shoreline (Figure 1).  The average 
transect length per PSU was 34.5 km, divided between a nearshore segment (average length = 20.4 
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km) and an offshore segment (average length = 14.7 km) with more effort (more transect traveled) 
in the nearshore where murrelet densities are higher (Miller et al. 2006, Raphael et al. 2007).  We 
used PSU numbers from the Marbled Murrelet Effectiveness Monitoring Program (Raphael et al. 
2007) in order to make comparisons, if needed, with spring/summer derived encounter rates for 
these same PSUs.  The Effectiveness Monitoring effort uses a similar survey design to this Navy 
effort but, because the area of interest is much larger in the Effectiveness Monitoring Program and 
the goals differ between these efforts, the geographic definitions of the strata are very different 
between programs, but the geographic boundaries of the PSUs and their numbers are identical 
(Raphael et al. 2007).  Although the Effectiveness Monitoring Program did not include a PSU in Dyes 
Inlet, the Navy requested this area be sampled.  As a result, a new PSU was created and labeled 
“900” to avoid any confusion with those PSUs already established. 
 
We conducted four replicate surveys of all PSUs in Strata 2-5 as follows:  
 
Early Fall = 18 September - 25 October 2017 
Fall = 31 October – 15 December 2017 
Winter = 2 January – 21 February 2018 
Early Spring = 27 February – 30 April 2018 
 
The survey date for each PSU and overall survey schedule is provided in Table 1.  To derive this 
schedule, we randomly selected a Strata first.  Within Strata, we then randomly selected the order 
of the Core PSUs (those adjacent to Navy facilities) and surveyed them prior to surveying the 
remainder of the PSUs in a Strata to make sure that we surveyed those important PSUs in each 
replicate should bad weather/sea conditions prevent us from surveying all PSUs.  We also 
randomly determined whether we surveyed the nearshore or offshore segments first.  There were 
often Naval activities in Dabob Bay which prevented us from surveying on the dates selected by this 
process.  As a result, we coordinated closely with range officers to alter our schedule as necessary. 
 
Observer Training  
The team consisted of four observers/data recorders and a rotating boat operator (but a designated 
Captain).  The data recorder and two observers (one responsible for each side of the boat) switched 
duties at the beginning of each primary sampling unit (PSU) to avoid survey fatigue. All of the 
observers had considerable experience monitoring seabirds at sea and work on surveys nearly 
year-round.  All of the observers had completed our one week of training at least once and most 
twice because the training is annual.  Office training included a presentation of background 
information, survey design and protocols, sampling methodology, line transect distance sampling 
methodology, and measurement quality objectives.  On-water training included boat safety 
orientation, seabird identification, specific training on correctly assigning marbled murrelet 
plumages (Strong 1998), conducting transect surveys, and distance estimation testing using laser 
rangefinders.  Boat safety training included instructions and reminders for weather and sea 
condition assessment, use of the radio, boat handling, proper boat maintenance, safety gear, rescue 
techniques, and emergency procedures.  Observer training was designed to be consistent with 
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training conducted by other groups within the Marbled Murrelet Effectiveness Monitoring Program 
(Raphael et al. 2007, Huff et al. 2003, Mack et al. 2003).  
 
During practice transects, observers were taught how to scan, where to focus their eyes, and which 
portions of the scan area are most important.  Distance estimates from the transect line are a 
critical part of the data collected and substantial time was spent practicing and visually ‘calibrating’ 
before surveys began.  During distance trials, each individual’s estimate of perpendicular distance 
was compared to a perpendicular distance recorded with a laser rangefinder.  These trials were 
conducted using stationary buoys and bird decoys as targets, which were selected at a range of 
distances from the transect line and in locations in front of as well as to the sides of the boat where 
marbled murrelets would be encountered on real surveys (Raphael et al. 2007).   Each observer 
completed 100 distance estimates during pre-survey training and was tested weekly.  For the 
weekly tests, each observer estimated five perpendicular distances to floating targets and the actual 
perpendicular distance was measured with a laser rangefinder.  After the first set of five, the 
observer’s results were assessed.  If all five estimates were within 15% of the actual distance, the 
trial was complete for that observer. If any of the five estimates were not within 15% of actual, the 
observer continued to conduct estimates in sets of five until all five distances were within 15% of 
the actual distance.  In addition, one of the project leads accompanied the survey crew and 
observed their overall performance and ability to detect marbled murrelets during the survey 
season and completed an audit form created by the Murrelet Monitoring Program (Raphael et al. 
2007).  The results of the audit were shared with the observers after the survey day was completed 
for feedback and discussion. 
 
Field Methods and Equipment   
Two observers (one on each side of the boat) scanned from 0o off the bow to 90o abeam of the 
vessel.  More effort was spent watching for marbled murrelets close to the transect line ahead of the 
boat (within 45o of line).  Observers scanned continuously, not staring in one direction, with a 
complete scan taking about 4-8 seconds.  Observers were instructed to scan far ahead of the boat 
for birds that flush in response to the boat and communicate between observers to minimize 
missed detections.  Binoculars were used for species verification, but not for sighting birds. For 
each marbled murrelet sighting the following data were collected: group size (a collection of birds 
separated by less than or equal to 2 m at first detection and moving together, or if greater than 2 m 
the birds are exhibiting behavior reflective of birds traveling and foraging together and therefore 
not independent), plumage class (Strong 1998), and water depth (from boat depth finder).   
 
Observers relayed data (species, number of birds, estimated perpendicular distance of the bird(s) 
from the trackline) via headsets to a person in the boat cabin who entered data directly onto a 
laptop computer with software (DLOG3 developed by R.G. Ford, Inc., Portland, OR.) that is 
interfaced with a GPS unit and collects real time location data.  DLOG3 interfaces with a handheld 
GPS and GIS overlays of the Washington shoreline and adjacent bathymetry, and uses these data to 
record GPS coordinates and perpendicular distance to shore at operator-defined time intervals (e.g. 
every 30 seconds).  Transect survey length was calculated from the GPS trackline recorded in 
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DLOG3.  Additional data such as PSU identification, weather and sea conditions, on/off effort, and 
names of observers were typed into the DLOG3 program on the computer during the survey.   
 
The team used a new 26-foot Lee Shore (R/V Fog Lark) with twin-outboard engines.  Survey speed 
was maintained at 8-12 knots, and survey effort was ended if glare obstructed ≥ 30-40% of a given 
surveyors view (code = 3), or if Beaufort wind scale was 3 or greater.  Beaufort 3 is described as a 
gentle breeze, 7-10 knot winds, creating large wavelets, crests beginning to break, and scattered 
whitecaps (Beaufort scale is provided in Appendix I).   
 
Data Analysis 
We used transect distances, murrelet group size, and perpendicular distances for each marbled 
murrelet observation to derive density (birds/km2) estimates by stratum using the program 
DISTANCE.  For details about our analysis approach, see Miller et al. (2006) and Raphael et al. 
(2007).  Briefly, the Distance or line transect survey approach requires observers to move along a 
fixed path (transect) and to count occurrences of the target animal (marbled murrelet) along the 
transect and, at the same time, obtain the distance of the object from the transect.  This information, 
is then used to estimate the area covered by the survey and to derive an estimate of the way in 
which detectability increases from probability 0 (far from the transect) towards 1 (near the 
transect).  The shape of this detectability function can then be used in conjunction with the counts, 
distances to the birds, and the distance traveled (transect length) to derive an estimate of Density 
(birds/km2).  For details, please see Buckland et al. (1993).  In the Results, we provide murrelet 
density estimates by Strata for each of the sampling periods (see above) and across all sampling 
periods (global model).  The density provided can be viewed as the murrelet population on the 
water on a given day within the area and time period defined.  
 
RESULTS/DISCUSSION 
During the Fall-Spring 2017/2018 season, we surveyed 4,263 km of transects and detected 1,033 
murrelets during those surveys.  Because these were replicated surveys, these are not all unique 
birds.  All 32 PSUs were sampled during three of the four “seasons” as planned.  PSUs 27 and 28 
were not surveyed during the winter season due to unsuitable survey conditions.  Because few to 
no birds are detected in this Stratum (see Figure Figure 2, “Central Puget Sound” graph) and its 
PSUs, the lack of sampling effort will have almost no influence on our Sound-wide estimate.  
 
When examining density estimates by stratum (Table 2), higher densities were consistently found 
in Stratum 2 except for the fall when similar densities were estimated for Strata 2 and 3.  The 
densities for these Strata increased in the Fall sampling period suggesting an influx of birds into this 
region. As in past years, Murrelet densities were very low to no birds in Stratum 5, generally 
intermediate in Strata 3 and 4, and highest in Stratum 2.   
 
Using overall densities across all four replicates and all four strata, we estimated there were 868 
murrelets (95% CI = 579-1,302), which is similar to last year’s low estimate of 662 (95% CI = 421-
1,039) birds in all Puget Sound strata (Sept – April).  Last year’s estimate is the lowest estimate 
among all six years (see Figure 2: “Puget Sound” graph).  There was some seasonal variation in our 
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all Puget Sound estimate with relatively few birds detected during the early fall sampling period as 
observed previously (Table 2). 
 
In Figure 2, we compare densities among strata and years.  Across all six years, there is some 
variability among years, but it appears that murrelets are declining for all Strata combined.  
Eventhough this six-year trend appears to be a declining one for all strata combined, this year’s 
population estimate was slightly higher than last year’s low estimate for all strata combined. At the 
stratum level, there appears to be a declining trend in the Admiralty Inlet strata and, until this last 
year, in Hood Canal also (this year’s Hood Canal estimate is higher than the previous few years). As 
in previous years, this graph emphasizes the high murrelet density and considerable variability in 
density in Admiralty inlet.  This is an area of strong currents driven by large tidal exchanges, which 
may influence the availability of forage fish depending on the time of day and the phase of the 
moon.  This is paticularly true if birds are moving between the south side of Point Wilson (currently 
sampled) and the north and West (currently not sampled).  This suggests the need to add an 
additional PSU to the West of Point Wilson to help us understand this variability. 
 
Although we cannot derive PSU scale density estimates because they represent a single sample and 
because relatively few birds are encountered within a PSU (also high variability at that spatial 
scale), we can qualitatively explore encounter rates (# murrelets encountered per kilometer of 
transect length sampled; Table 3) by PSU.   As in previous years, the PSUs on the western side of 
Admiralty Inlet have the highest murrelet encounter rates (Table 3, especially PSU 30) with high 
densities in the area spanning from Point Wilson southward through Port Townsend Bay and 
around Marrowstone Island.  Again, some PSUs have no to few detections.  Looking across strata, 
some PSUs have high densities in a single season (e.g., Stratum 2, PSU 31 in early spring; Stratum 3, 
PSU 38 in fall; and Stratum 4, PSU 24 in winter).  This variation in density over time and space 
suggests movement of birds tracking food resources throughout the larger region.  Interestingly, 
there is a strong influx of birds into Stratum 2 in the early spring as birds enter the pre-breeding 
season and perhaps indicates birds moving closer to suitable nesting habitat on the Olympic 
Penninsula.   As in previous years, Stratum 5 had very few to no birds, which supports the poor 
availability of forage fish in south to central Puget Sound (Rice et al. 2012, Greene et al. 2015).   
 
The variability that we are seeing within a given PSU (and within a stratum) throughout the 
fall/winter period suggests some movement of birds within the study area and perhaps in and out 
of the study area – especially in the Admiralty Inlet region.  Again, because birds can move large 
distances during our sampling effort, there may be considerable variation in encounter rates among 
seasons and years at this spatial scale.   
 
 
 
 
 
  







 


 
 


6 Navy Murrelet Monitoring 


 


ACKNOWLEDGEMENTS 


This survey effort, design and analysis were funded by the U.S. Navy.  We thank Cindi Kunz for her 
excellent help with all stages of this work.  A special thank you to Chad Norris our boat captain and 
biologists Corey VanStratt, Drew Schwitters, Kelly Beach, Elisa Weiss, and Caanan Cowles.  We 
thank Brian Cosentino for GIS support.  We thank C. Kunz for reviewing an earlier draft of this 
report. 







 


 
 


Literature Cited 


Buckland, S., D. Anderson, K. Burnham, and J. Laake. 1993. Distance sampling: Estimating 
abundance of biological populations. Chapman and Hall. London. 446pp.  


Greene, C., L. Kuehne, C. Rice, K. Fresh, D. Penttila. 2015. Forty years of change in forage fish and 
jellyfish abundance across greater Puget Sound, Washington (USA): anthropogenic and climate 
associations. Marine Ecology Progress Series 525: 153–170, 2015 doi: 10.3354/meps11251the 
Pacific Northwest. The Condor 114(4):1–11  


Mack, D.E., M.G. Raphael, R.J. Wilk. 2003. Protocol for monitoring marbled murrelets from boats in 
Washington’s inland waters. USDA Forest Service Pacific Northwest Research Station, Olympia 
Forestry Sciences Laboratory, Olympia, WA. 


Miller, S.L., M.G. Raphael, G.A. Falxa, C. Strong, J. Baldwin, T. Bloxton, B.M. Gallagher, M. Lance, D. 
Lynch, S.F. Pearson, C.J. Ralph, and R.D. Young. 2012. Recent population decline of the Marbled 
Murrelet in the Pacific Northwest. Condor 114:771-781. 


Pearson, S.F. and M.M. Lance. 2013. Fall-winter 2012/2013 Marbled Murrelet At-Sea Densities for 
Four Strata Associated with U.S. Navy Facilities: Annual Research Progress Report. Prepared by 
Washington Department of Fish and Wildlife, Wildlife Science Division, Olympia, WA. Prepared 
for NAVFAC Northwest, Silverdale, WA.  


Pearson, S.F., and M. Lance. 2012. Estimating marbled murrelet densities adjacent to U.S. Navy 
facilities in Puget Sound: Survey protocol (update 11 December 2014). Washington Department 
of Fish and Wildlife, Wildlife Science Division, Olympia. 


Raphael, M.G., J. Baldwin, G.A. Falxa, M.H. Huff, M.M. Lance, S.L. Miller, S.F. Pearson, C.J. Ralph, C. 
Strong, and C. Thompson. 2007. Regional population monitoring of the marbled murrelet: field 
and analytical methods. Gen. Tech. Rep. PNW-GTR-716. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Research Station. 70 p.  


Rice, C.A. Rice , J.J. Duda , C.M. Greene and J.R. Karr. 2012. Geographic Patterns of Fishes and Jellyfish 
in Puget Sound Surface Waters, Marine and Coastal Fisheries: Dynamics, Management, and 
Ecosystem Science 4:117-128  


 
Strong, C.S. 1998. Techniques for marbled murrelet age determination in the field. Pacific Seabirds. 


25(1): 6–8. 
 
 
 
  







 


 
 


Figure 1.  Stratum and primary sampling unit locations in Puget Sound.  Strata are defined in the 
figure Key and PSUs are numbered on the map.  Note that Stratum #1 was not sampled this year 
and is not pictured below. 


 


  







 


 
 


Figure 2. Density of marbled murrelets (± 95% CI) in the entire Puget Sound study area (Strata 2-5 
combined) and by individual strata.  Geographic location of each stratum is provided in Figure 1.     


 







 


 
 


Table 1.  Dates of Primary sampling unit (PSU) surveys by sampling season:  Early fall = mid-Sept – 
Oct; Fall = late Oct - mid-Dec; Winter = Jan - Feb; Spring = late-Feb – late-Apr. Primary sampling 
units adjacent to Naval facilities are in bold and highlighted.  Geographic locations of each PSU can 
be determined by first identifying the Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Early Spring 
2 8 20-Sep 13-Dec 2-Jan 15-Mar  


9 4-Oct 13-Dec 31-Jan 19-Mar  
10 4-Oct 13-Dec 31-Jan 30-Mar  
30 20-Sep 29-Nov 2-Jan 19-Mar  
31 3-Oct 2-Dec 3-Jan 19-Mar  
32 3-Oct 2-Dec 3-Jan 2-Apr  
33 13-Oct 7-Nov 13-Feb 2-Apr  
41 13-Oct 7-Nov 12-Jan 30-Mar 


3 34 10-Oct 6-Nov 13-Feb 27-Mar  
35 5-Oct 12-Nov 9-Jan 20-Mar  
36 5-Oct 12-Nov 9-Jan 20-Mar  
37 5-Oct 12-Nov 9-Jan 20-Mar  
38 2-Oct 6-Nov 22-Jan 27-Mar  
39 2-Oct 6-Nov 22-Jan 26-Mar  
40 10-Oct 7-Nov 12-Jan 26-Mar 


4 12 23-Oct 14-Dec 5-Feb 9-Apr  
13 20-Oct 14-Dec 21-Feb 30-Apr  
14 23-Oct 15-Dec 21-Feb 30-Apr  
15 12-Oct 9-Nov 1-Feb 21-Mar  
16 12-Oct 9-Nov 1-Feb 21-Mar  
24 16-Oct 17-Nov 26-Jan 21-Mar  
25 16-Oct 17-Nov 30-Jan 3-Apr  
26 24-Oct 16-Nov 26-Jan 27-Feb  
27 24-Oct 15-Dec 5-Feb 19-Apr  
28 24-Oct 15-Dec 30-Jan 19-Apr  
29 16-Oct 17-Nov 26-Jan 3-Apr 


5 25 19-Sep 1-Nov 8-Jan 12-Mar  
26 25-Oct 1-Nov 8-Jan 29-Mar  
27 21-Sep 31-Oct no data 29-Mar  
28 21-Sep 31-Oct no data 29-Mar  
29 18-Sep 2-Nov 17-Jan 28-Mar  
900 19-Sep 2-Nov 17-Jan 28-Mar 


  







 


 
 


Table 2.  Estimates of marbled murrelet density (birds/km2) and population size by sampling 
season (and all seasons combined = global model) for four Puget Sound Strata, and all Puget Sound 
strata combined.   Strata are defined in Figure 1.  Birds were only detected in Stratum 5 in the Fall 
and Early Spring sampling periods.   
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All sampling periods combined – Early Fall through Early Spring (mid-Sept – late-Apr) 


2017/2018 All 0.922  20.30 868 579 1302 942.0 0.008 0.000 1.907 0.031 211 


2017/2018 2 1.877 0.611 32.54 482 252 920 256.7      


2017/2018 3 0.847 0.346 40.88 138 61 308 162.5      


2017/2018 4 0.710 0.163 22.89 245 155 386 345.1      


2017/2018 5 0.022 0.015 70.49 4 1 14 177.6      
Early Fall (mid-Sept– late-Oct) 


2017 All 0.482  43.27 454 185 1119 942.0 0.010 0.001 1.915 0.133 211 


2017 2 1.196 0.133 57.49 307 90 1051 256.7      


2017 3 0.176 0.010 56.78 29 8 100 162.5      


2017 4 0.344 0.204 59.16 119 36 394 345.1      


2017 5 0   0   64      


Fall (late October –mid-Dec) 
2017 All 1.488  19.03 1401 828 2371 942.0 0.010 0.001 1.970 0.063 211 


2017 2 2.389 0.812 33.99 613 284 1320 256.7     
 


2017 3 2.496 1.504 60.25 406 105 1570 162.5     
 


2017 4 1.083 0.396 36.53 374 171 816 345.1     
 


2017 5 0.050 0.050 100.88 9 1 76 177.6     
 


Winter (Jan – Feb) 
2018 All 0.468  40.79 890 379 2091 942.0 0.007 0.001 1.833 0.057 211 


2018 2 1.336 1.222 91.5 343 55 2158 256.7     
 


2018 3 0.915 0.451 49.27 235 76 726 162.5     
 


2018 4 0.904 0.385 42.61 312 126 769 345.1     
 


2018 5 0   0   177.6     
 


Early Spring (Late Feb  – late-Apr) 
2018 All 1.078  47.29 1016 359 2869 942.0 0.004 0.001 1.888 0.036 211 


2018 2 2.973 1.822 61.28 763 202 2888 256.7      


2018 3 0.172 0.068 39.59 28 11 71 162.5      


2018 4 0.629 0.302 47.92 217 79 596 345.1      


2018 5 0.039 0.042 107.2 7 1 66 177.6      


 







 


 
 


Table 3. September – April marbled murrelet encounter rate (# birds detected/km transect length 
sampled) by primary sampling unit.   Primary sampling units adjacent to Naval facilities are in bold 
and highlighted.  Sampling seasons:  Early fall = mid-Sept – late-Oct; Fall = late-Oct – late-Dec; 
Winter = early-Jan - Feb; Early Spring = late-Feb – late-Apr. Geographic locations of each PSU can be 
determined by first identifying the Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Early Spring Average 
2 8 0.173 0.317 0.140 0.000 0.158  


9 0.029 1.037 0.000 0.285 0.338  
10 0.000 0.346 0.057 0.000 0.101  
30 0.119 1.312 3.038 3.773 2.061  
31 0.664 0.069 0.000 1.873 0.651  
32 1.279 0.351 0.000 0.293 0.481  
33 0.058 0.068 0.000 0.059 0.046  
41 0.000 0.231 0.000 0.224 0.114 


3 34 0.058 0.487 0.799 0.115 0.365  
35 0.000 0.119 1.021 0.116 0.314  
36 0.000 0.000 0.000 0.000 0.000  
37 0.000 0.000 0.202 0.000 0.051  
38 0.030 2.264 0.058 0.059 0.603  
39 0.000 0.597 0.000 0.000 0.149  
40 0.128 0.000 0.075 0.071 0.068 


4 12 0.000 0.289 0.057 0.115 0.115  
13 0.000 0.103 0.000 0.086 0.047  
14 0.000 0.000 0.000 0.000 0.000  
15 0.028 0.667 0.000 0.083 0.195  
16 0.000 0.059 0.175 0.145 0.095  
24 0.533 0.852 1.289 0.689 0.841  
25 0.091 0.413 0.576 0.000 0.270  
26 0.000 0.000 0.000 0.000 0.000  
27 0.000 0.000 0.263 0.420 0.171  
28 0.029 0.000 0.058 0.058 0.036  
29 0.111 0.248 0.380 0.000 0.185 


5 25 0.000 0.000 0.000 0.000 0.000  
26 0.000 0.000 0.000 0.000 0.000  
27 0.000 0.000 Not 


surveyed 
0.000 0.000 


 
28 0.000 0.040 Not 


surveyed 
0.084 0.041 


 
29 0.000 0.016 0.000 0.000 0.004  


900 0.000 0.149 0.000 0.000 0.037 
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1 Navy Murrelet Monitoring 


INTRODUCTION 
The goal of this project is to estimate on-the-water marbled murrelet (Brachyramphus marmoratus) 
densities during the fall-spring seasons (September - April) adjacent to the following facilities:  (1) 
Naval Air Station Whidbey Island (Crescent Harbor); (2) Manchester Fuel Department; (3) Naval 
Base Kitsap at Bangor, Zelatched Point, Toandos, Keyport and Bremerton; (4) Naval Magazine 
Indian Island; and (5) Naval Station Everett.  These surveys have been conducted annually since 
September of 2012 and, now that we have seven years of survey effort, we can begin to examine 
murrelet trends during the non-breeding season.  Because the nearshore marine environment and 
murrelet densities adjacent to any one of these facilities is too small to derive reliable site-specific 
at-sea murrelet densities, Washington Department of Fish and Wildlife (WDFW) used a stratified 
sampling approach outlined in Pearson and Lance (2012, updated 31 October 2013) to derive 
stratum specific density estimates.  This approach uses line-transect or distance sampling methods 
(Buckland et al. 1993) to derive murrelet density estimates for four strata using nearshore and 
offshore transects placed in 32 primary sampling units (PSUs) (Figure 1).  Note that the coastal unit 
(Pacific Beach) was not surveyed this year. 
 
METHODS 
We (WDFW) used the approach and methods from the survey effort described by Raphael et al. 
(2007) and Miller et al. (2012) and modified by Pearson and Lance (2012; updated 31 October 
2013).  We  use this approach because: (1) it addresses issues of detectability, (2) it is customized 
to murrelet distributions and densities in this region, (3) it uses pre-survey information to develop 
the sampling design, (4) the methodology was peer reviewed (e.g., Raphael et al. 2007, Miller et al. 
2012), and because (5) we wanted our survey effort for this project to be consistent with the 
spring/summer murrelet monitoring effort funded by USFWS, which will ultimately allow us to 
compare estimates for the same sampling units among seasons.    
 
Sampling Design and Survey Effort  
The survey design that follows is described in detail in Pearson and Lance (2012, updated 31 
October 2013).  Thirty-five primary sampling units (PSUs) were split among 5 strata (see Figure 1 
and Table 1).  To derive strata and PSUs, we segmented the entire coastline of Puget Sound into 20-
km Primary Sampling Units (PSUs) within Puget Sound and on the outer coast adjacent to NAVFAC 
NW Pacific Beach. We then combined PSUs into appropriate management/ecological/density strata 
(Figure 1). The area adjacent to Pacific Beach was defined as Stratum #1 (n = 3 PSUs) but this unit 
was not surveyed this year.   
 
Using this information, Puget Sound strata are depicted in Figure 2 and defined as follows:  


• Stratum #2 Admiralty Inlet (8 PSUs): west side of Whidbey Island Naval Air Station, 
Admiralty Inlet and Naval Magazine Indian Island; 


• Stratum #3 North Hood Canal (7 PSUs):  Bangor, Zelatched Point, Toandos, and Dabob Bay; 
• Stratum #4 Whidbey Basin (11 PSUs): Crescent Harbor by Naval Air Station Whidbey Island 


and Naval Station Everett; 
• Stratum #5 Central Puget Sound (6 PSUs): Bremerton, Manchester, Keyport   







 


 
 


2 Navy Murrelet Monitoring 


Average PSU area depicted in Figure 1 was 38.2 km² and covered about 20 km of shoreline.  The 
average transect length per PSU was 34.5 km, divided between a nearshore segment (average 
length = 20.4 km) and an offshore segment (average length = 14.7 km) with more effort (more 
transect traveled) in the nearshore where murrelet densities are higher (Miller et al. 2006, Raphael 
et al. 2007).  We used PSU numbers from the Marbled Murrelet Effectiveness Monitoring Program 
(Raphael et al. 2007) in order to make comparisons, if needed, with spring/summer derived 
encounter rates for these same PSUs.  The Effectiveness Monitoring effort uses a similar survey 
design to this Navy effort but, because the area of interest is much larger in the Effectiveness 
Monitoring Program and the goals differ between these efforts, the geographic definitions of the 
strata are very different between programs, but the geographic boundaries of the PSUs and their 
numbers are identical (Raphael et al. 2007).  Although the Effectiveness Monitoring Program did 
not include a PSU in Dyes Inlet, the Navy requested this area be sampled.  As a result, a new PSU 
was created and labeled “900” to avoid any confusion with those PSUs already established. 
 
We conducted four replicate surveys of all PSUs in Strata 2-5 as follows:  
 
Fall = 10 September - 20 November 2018 
Late Fall/Early Winter = 14 November 2018  – 11 January 2019 
Winter = 11 January – 28 February 2019 
Early Spring = 5 March – 16 April 2019 
 
The survey date for each PSU and overall survey schedule is provided in Table 1.  To derive this 
schedule, we randomly selected a Strata first.  Within Strata, we then randomly selected the order 
of the Core PSUs (those adjacent to Navy facilities) and surveyed them prior to surveying the 
remainder of the PSUs in a Strata to make sure that we surveyed those important PSUs in each 
replicate should bad weather/sea conditions prevent us from surveying all PSUs.  We also 
randomly determined whether we surveyed the nearshore or offshore segments first.  There were 
often Naval activities in Dabob Bay which prevented us from surveying on the dates selected by this 
process.  As a result, we coordinated closely with range officers to alter our schedule as necessary. 
 
Observer Training  
The team consisted of four observers/data recorders and a rotating boat operator (but a designated 
Captain).  The data recorder and two observers (one responsible for each side of the boat) switched 
duties at the beginning of each primary sampling unit (PSU) to avoid survey fatigue. All of the 
observers had considerable experience monitoring seabirds at sea and work on surveys nearly 
year-round.  All of the observers had completed our one week of training at least once and most 
twice because the training is annual.  Office training included a presentation of background 
information, survey design and protocols, sampling methodology, line transect distance sampling 
methodology, and measurement quality objectives.  On-water training included boat safety 
orientation, seabird identification, specific training on correctly assigning marbled murrelet 
plumages (Strong 1998), conducting transect surveys, and distance estimation testing using laser 
rangefinders.  Boat safety training included instructions and reminders for weather and sea 
condition assessment, use of the radio, boat handling, proper boat maintenance, safety gear, rescue 







 


 
 


3 Navy Murrelet Monitoring 


techniques, and emergency procedures.  Observer training was designed to be consistent with 
training conducted by other groups within the Marbled Murrelet Effectiveness Monitoring Program 
(Raphael et al. 2007, Huff et al. 2003, Mack et al. 2003).  
 
During practice transects, observers were taught how to scan, where to focus their eyes, and which 
portions of the scan area are most important.  Distance estimates from the transect line are a 
critical part of the data collected and substantial time was spent practicing and visually ‘calibrating’ 
before surveys began.  During distance trials, each individual’s estimate of perpendicular distance 
was compared to a perpendicular distance recorded with a laser rangefinder.  These trials were 
conducted using stationary buoys and bird decoys as targets, which were selected at a range of 
distances from the transect line and in locations in front of as well as to the sides of the boat where 
marbled murrelets would be encountered on real surveys (Raphael et al. 2007).   Each observer 
completed 100 distance estimates during pre-survey training and was tested weekly.  For the 
weekly tests, each observer estimated five perpendicular distances to floating targets and the actual 
perpendicular distance was measured with a laser rangefinder.  After the first set of five, the 
observer’s results were assessed.  If all five estimates were within 15% of the actual distance, the 
trial was complete for that observer. If any of the five estimates were not within 15% of actual, the 
observer continued to conduct estimates in sets of five until all five distances were within 15% of 
the actual distance.  In addition, one of the project leads accompanied the survey crew and 
observed their overall performance and ability to detect marbled murrelets during the survey 
season and completed an audit form created by the Murrelet Monitoring Program (Raphael et al. 
2007).  The results of the audit were shared with the observers after the survey day was completed 
for feedback and discussion. 
 
Field Methods and Equipment   
Two observers (one on each side of the boat) scanned from 0o off the bow to 90o abeam of the 
vessel.  More effort was spent watching for marbled murrelets close to the transect line ahead of the 
boat (within 45o of line).  Observers scanned continuously, not staring in one direction, with a 
complete scan taking about 4-8 seconds.  Observers were instructed to scan far ahead of the boat 
for birds that flush in response to the boat and communicate between observers to minimize 
missed detections.  Binoculars were used for species verification, but not for sighting birds. For 
each marbled murrelet sighting the following data were collected: group size (a collection of birds 
separated by less than or equal to 2 m at first detection and moving together, or if greater than 2 m 
the birds are exhibiting behavior reflective of birds traveling and foraging together and therefore 
not independent), plumage class (Strong 1998), and water depth (from boat depth finder).   
 
Observers relayed data (species, number of birds, estimated perpendicular distance of the bird(s) 
from the trackline) via headsets to a person in the boat cabin who entered data directly onto a 
laptop computer with software (DLOG3 developed by R.G. Ford, Inc., Portland, OR.) that is 
interfaced with a GPS unit and collects real time location data.  DLOG3 interfaces with a handheld 
GPS and GIS overlays of the Washington shoreline and adjacent bathymetry, and uses these data to 
record GPS coordinates and perpendicular distance to shore at operator-defined time intervals (e.g. 
every 30 seconds).  Transect survey length was calculated from the GPS trackline recorded in 
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DLOG3.  Additional data such as PSU identification, weather and sea conditions, on/off effort, and 
names of observers were typed into the DLOG3 program on the computer during the survey.   
 
The team used the 26-foot Lee Shore (Research Vesssel Fog Lark) with twin-outboard engines.  
Survey speed was maintained at 8-12 knots, and survey effort was ended if glare obstructed ≥ 30-
40% of a given surveyors view (code = 3), or if Beaufort wind scale was 3 or greater.  Beaufort 3 is 
described as a gentle breeze, 7-10 knot winds, creating large wavelets, crests beginning to break, 
and scattered whitecaps (Beaufort scale is provided in Appendix I).   
 
Data Analysis 
We used transect distances, murrelet group size, and perpendicular distances for each marbled 
murrelet observation to derive density (birds/km2) estimates by stratum using the program 
DISTANCE.  For details about our analysis approach, see Miller et al. (2006) and Raphael et al. 
(2007).  Briefly, the Distance or line transect survey approach requires observers to move along a 
fixed path (transect) and to count occurrences of the target animal (marbled murrelet) along the 
transect and, at the same time, obtain the distance of the object from the transect.  This information, 
is then used to estimate the area covered by the survey and to derive an estimate of the way in 
which detectability increases from probability 0 (far from the transect) towards 1 (near the 
transect).  The shape of this detectability function can then be used in conjunction with the counts, 
distances to the birds, and the distance traveled (transect length) to derive an estimate of Density 
(birds/km2).  For details, please see Buckland et al. (1993).  In the Results, we provide murrelet 
density estimates by Strata for each of the sampling periods (see above) and across all sampling 
periods (global model).  The density provided can be viewed as the murrelet population on the 
water on a given day within the area and time period defined.  
 
RESULTS/DISCUSSION 
During the Fall-Spring 2018/2019 season, we surveyed 4,251 km of transects and detected 644 
murrelets during those surveys.  Because these were replicated surveys, these are not all unique 
individuals.  All 32 PSUs were sampled during each of the four “seasons” as planned.   
 
When examining density estimates by stratum (Table 2), higher densities were consistently found 
in Stratum 2 except for the Fall (Nov - mid-Jan) when densities were higher in Stratum 3.  Highest 
densities in the Puget Sound region occurred in the Winter (mid-Jan - Feb).  As in past years, 
Murrelet densities were very low to no birds in Stratum 5, generally intermediate in Strata 3 and 4, 
and highest in Stratum 2.   
 
Using overall densities across all four replicates and all four strata, we estimated there 
631murrelets (95% CI = 415-960) in all Puget Sound strata (Sept – April), which is the lowest 
density estimate in the seven years of sampling (see Figure 2: “Puget Sound” graph).  There was 
some seasonal variation in our all Puget Sound estimate with relatively few birds detected during 
the early fall and spring sampling periods (Table 2). 
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In Figure 2, we compare densities among strata and years.  Across all seven years, there is some 
variability among years, but it appears that murrelets are declining for all Strata combined.  At the 
stratum level, there appears to be a declining trend in the Admiralty Inlet strata and in Hood Canal. 
As in previous years, this graph emphasizes the high murrelet density and considerable variability 
in density in Admiralty inlet.  This is an area of strong currents driven by large tidal exchanges, 
which may influence the availability of forage fish depending on the time of day and the phase of 
the moon.  This is paticularly true if birds are moving between the south side of Point Wilson 
(currently sampled) and the north and West (currently not sampled).  This suggests the need to add 
an additional PSU to the West of Point Wilson to help us understand this variability. 
 
Although we cannot derive PSU scale density estimates because they represent a single sample and 
because relatively few birds are encountered within a PSU (also high variability at that spatial 
scale), we can qualitatively explore encounter rates (# murrelets encountered per kilometer of 
transect length sampled; Table 3) by PSU.   As in previous years, the PSUs on the western side of 
Admiralty Inlet had relatively high murrelet encounter rates (Table 3, especially PSU 30) with high 
densities in the area spanning from Point Wilson southward through Port Townsend Bay.  The west 
side of Hood Canal near Bangor had relatively high murrelet encounter rates and so did the PSUs 
near Everett and Crescent Harbor.  Unusual for this seven year data set was the high detection of 
birds in the fall along the east side of Bainbridge Island.  Again, some PSUs have no to few 
detections and some, like the Bainbridge Island PSU, have high densities in a single season. This 
variation in density over time and space suggests movement of birds tracking food resources 
throughout the larger region. As in previous years, Stratum 5 had very few to no birds, which 
supports the poor availability of forage fish in south to central Puget Sound (Rice et al. 2012, Greene 
et al. 2015).   
 
The variability that we are seeing within a given PSU (and within a stratum) throughout the 
fall/winter period suggests some movement of birds within the study area and perhaps in and out 
of the study area.  Again, because birds can move large distances during our sampling effort, there 
may be considerable variation in encounter rates among seasons and years at this spatial scale.   
 
With six years of data (2013-2019) from the Puget Sound region, we can now start to think about 
assesing population trends.  When examining a potential linear trend over this time period, there is 
strong evidence for a 16.42% annual decline in the Puget Sound wintering population (p = 0.032, r2 
= 0.66; Figure 2 - Puget Sound).  During this period of Navy funded survey work, the density of 
murrelets has decreased from a high of 2.21 birds per km2 (95% CI = 1.52-3.21%) during the 
winter of 2012/2013 to the current low of 0.67 birds per km2 (95% CI = 0.44-1.02%) during the 
winter of 2018/2019 (Figure 2 - Puget Sound), this represents a 60% decline in the wintering 
murrelet population.   
 
There are now several independent efforts indicating that the murrelet population in the U.S. 
portion of the Salish Sea (Puget Sound, San Juan Archipelago, and Strait of Juan de Fuca) is 
declining.  The long-term monitoring effort Northwest Forest Plan Effectiveness Monitoring 
Program indicates a 4.9 percent annual decline for the 2001-2018 period (McIver et al. 2019).  This 
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spring/ summer effort uses the identical line transect survey methodology reported here and some 
of the same primary sampling units. Similarly, Lorenz and Raphael (2018) found the murrelet 
populations in the San Juan Islands (the region of the Salish Sea with highest murrelet densities) to 
have declined from 11.16 to 5.76 murrelets km2 between 1995 and 2012.  Despite this consistent 
and ominous decline in overall murrelet density, they found that the density of juvenile murrelets 
and murrelet productivity ratio (juveniles:adults) did not decline over this time period (Lorenz and 
Raphael 2018). They concluded that the declining density of murrelets in the San Juan Islands was 
due to declines in adult murrelets only, not juveniles. Interestingly, the annual estimates of overall 
murrelet density were positively correlated with winter El Niño Southern Oscillation (ENSO) 
indices (Lorenz and Raphael 2018). In ENSO years, numbers increased dramatically suggesting that 
the Salish Sea may provide a refugia marine habitat for murrelets when prey availability along the 
outer Pacific Coast is poorer than usual (Lorenz and Raphael 2018).  


Conclusions 


• With seven years of Navy-funded survey effort during the non-breeding season, we can now 
describe for the first time non-breeding murrelet trends in Puget Sound. 


• In addition, we are getting a better understanding of the year-to-year variability in murrelet 
abundance during the non-breeding season. 


• Three independent survey efforts (two breeding season surveys and this non-breeding 
season survey) all indicate long-term and precipitous murrelet declines in Puget Sound and,  
more broadly, in the Salish Sea. 


• Our next step is to summarize all of the Navy-funded murrelet survey results for this region 
and compre those results to other surveys to more formally examine how murrelet 
populations are changing seasonally.  This work will be compiled into a manuscript for 
publication in the peer-reviewed literature. 


• We recommend using hierarchichal distance survey models to: (1) examine both the marine 
and terrestrial factors responsible for murrelet declines, and (2) build maps that help us 
understand hotspots of murrelet abundance and how those hot (and cold) spots vary 
among seasons.   
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Figure 1.  Stratum and primary sampling unit locations in Puget Sound.  Strata are defined in the 
figure Key and PSUs are numbered on the map.  Note that Stratum #1 was not sampled this year 
and is not pictured below. 
 


  







 


 
 


Figure 2. Density of marbled murrelets (± 95% CI) in the entire Puget Sound study area (Strata 2-5 
combined) and by individual strata.  Geographic location of each stratum is provided in Figure 1.    


  







 


 
 


Table 1.  Dates of Primary sampling unit (PSU) surveys by sampling season:  Early fall = mid-Sept – 
Nov; Fall = Nov - mid-Jan; Winter = mid-Jan - Feb; Spring = Mar – mid-Apr. Primary sampling units 
adjacent to Naval facilities are in bold and highlighted.  Geographic locations of each PSU can be 
determined by first identifying the Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Spring 
2 8 14-Sep 5-Dec 11-Jan 5-Mar  


9 24-Oct 5-Dec 11-Jan 29-Mar  
10 24-Oct 11-Jan 28-Feb 8-Mar  
30 10-Oct 28-Nov 14-Jan 5-Mar  
31 10-Oct 5-Dec 14-Jan 29-Mar  
32 14-Sep 8-Jan 6-Feb 13-Mar  
33 26-Oct 8-Jan 6-Feb 13-Mar  
41 24-Oct 7-Jan 19-Feb 8-Mar 


3 34 11-Oct 15-Dec 24-Jan 25-Mar  
35 5-Oct 12-Dec 20-Feb 18-Mar  
36 12-Sep 30-Nov 31-Jan 18-Mar  
37 5-Oct 21-Dec 31-Jan 18-Mar  
38 12-Sep 21-Dec 24-Jan 6-Mar  
39 11-Oct 15-Dec 24-Jan 6-Mar  
40 26-Oct 30-Nov 19-Feb 25-Mar 


4 12 30-Oct 6-Dec 28-Feb 19-Mar  
13 30-Oct 6-Dec 7-Feb 16-Apr  
14 5-Nov 4-Dec 30-Jan 16-Apr  
15 4-Oct 4-Dec 30-Jan 19-Mar  
16 4-Oct 4-Dec 30-Jan 19-Mar  
24 18-Oct 29-Nov 15-Jan 15-Mar  
25 1-Nov 29-Nov 16-Jan 15-Mar  
26 18-Oct 29-Nov 16-Jan 4-Apr  
27 18-Oct 10-Dec 7-Feb 8-Apr  
28 5-Nov 10-Dec 7-Feb 8-Apr  
29 1-Nov 6-Dec 15-Jan 4-Apr 


5 25 17-Oct 19-Dec 21-Feb 28-Mar  
26 17-Oct 19-Dec 21-Feb 28-Mar  
27 20-Nov 7-Jan 27-Feb 12-Apr  
28 20-Nov 7-Jan 27-Feb 12-Apr  
29 9-Oct 14-Nov 29-Jan 14-Mar  
900 10-Sep 14-Nov 29-Jan 14-Mar 


  







 


 
 


Table 2.  Estimates of marbled murrelet density (birds/km2) and population size by sampling 
season (and all seasons combined = global model) for four Puget Sound Strata, and all Puget Sound 
strata combined.   Strata are defined in Figure 1.  Birds were only detected in Stratum 5 in the Fall 
and Early Spring sampling periods.   
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All sampling periods combined – Early Fall through Early Spring (mid-Sept – late-Apr) 


2018/2019 All 0.670  21.27 631 415 960 942.0 0.009 0.000 1.937 0.040 211 


2018/2019 2 1.286 0.423 32.93 330 172 634 256.7      
2018/2019 3 0.533 0.291 54.73 87 30 247 162.5      
2018/2019 4 0.599 0.154 25.75 207 124 344 345.1      
2018/2019 5 0.044 0.045 101.83 8 1 45 177.6      


Early Fall (mid-Sept – Nov) 
2018 All 0.444  30.81 418 220 794 942.0 0.010 0.001 1.841 0.094 211 


2018 2 1.048 0.417 39.83 269 111 651 256.7      


2018 3 0.0321 0.0319 5.10 5 1 39 162.5      


2018 4 0.4178 0.1881 45.04 144 56 371 345.1      


2018 5 0   0   177.6      


Fall (Nov - mid-Jan) 
2017 All 0.681  34.52 642 316 1303 942.0 0.010 0.001 1.766 0.055 211 


2017 2 0.491 0.235 47.89 126 43 367 256.7     
 


2017 3 1.366 0.981 71.81 222 46 1070 162.5     
 


2017 4 0.851 0.399 46.97 294 109 791 345.1     
 


2017 5 0   0   177.6     
 


Winter (mid-Jan - Feb) 
2018 All 1.176  41.34 1108 449 2734 942.0 0.010 0.001 1.971 0.055 211 


2018 2 2.842 1.70 59.90 730 199 2679 256.7     
 


2018 3 0.342 0.186 54.38 56 16 191 162.5     
 


2018 4 0.832 0.327 39.30 287 124 662 345.1     
 


2018 5 0.198 0.213 107.5 35 4 333 177.6     
 


Spring (Mar – mid-Apr) 
2018 All 0.207  39.63 195 86 442 942.0 0.006 0.001 1.889 0.066 211 


2018 2 0.506 0.267 52.79 130 42 400 256.7      


2018 3 0.164 0.118 72.28 27 6 124 162.5      


2018 4 0.111 0.050 45.40 38 15 97 345.1      


2018 5 0   0   177.6      


 







 


 
 


Table 3. September – April marbled murrelet encounter rate (# birds detected/km transect length 
sampled) by primary sampling unit.   Primary sampling units adjacent to Naval facilities are in bold 
and highlighted.  Sampling seasons:  Early fall = mid-Sept – Nov; Fall = Nov - mid-Jan; Winter = mid-
Jan - Feb; Spring = Mar – mid-Apr. Geographic locations of each PSU can be determined by first 
identifying the Stratum number and then the PSU in Figure 1. 


Stratum PSU Early Fall Fall Winter Spring Average 
2 8 0.520 0.056 0.000 0.058 0.159  


9 0.000 0.149 0.000 0.088 0.059  
10 0.000 0.000 0.000 0.374 0.094  
30 1.020 0.116 0.029 0.000 0.291  
31 0.304 0.029 0.000 0.058 0.098  
32 0.579 0.000 0.000 0.000 0.145  
33 0.148 0.000 0.000 0.055 0.051  
41 0.000 0.029 0.261 0.000 0.073 


3 34 0.029 1.084 0.469 0.000 0.396  
35 0.000 0.194 0.560 0.150 0.226  
36 0.000 0.000 0.000 0.000 0.000  
37 0.000 0.000 0.000 0.000 0.000  
38 0.000 0.000 0.000 0.000 0.000  
39 0.000 0.059 0.177 0.000 0.059  
40 0.000 0.000 0.000 0.057 0.014 


4 12 0.000 0.145 0.088 0.000 0.058  
13 0.000 0.000 0.339 0.085 0.106  
14 0.000 0.571 0.055 0.000 0.157  
15 0.000 0.000 0.000 0.000 0.000  
16 0.000 0.543 1.486 0.606 0.659  
24 0.399 0.070 3.416 0.175 1.015  
25 0.143 0.214 0.362 0.000 0.180  
26 0.000 0.000 0.062 0.000 0.016  
27 0.000 0.000 0.174 0.315 0.122  
28 0.316 0.000 0.000 0.000 0.079  
29 0.471 0.000 0.000 0.000 0.118 


5 25 0.000 0.378 0.000 0.000 0.094  
26 0.000 1.693 0.234 0.000 0.482  
27 0.000 0.174 0.059 0.000 0.058  
28 0.000 0.037 0.000 0.144 0.045  
29 0.000 0.000 0.059 0.000 0.015  


900 0.000 0.000 0.000 0.000 0.000 
 


 


 







 


 
 


Appendix I 


 







 
 


 


 


 


 


Scott F. Pearson and Monique M. Lance 


 


 


 


 


 


 


 


 


 


 


 
 


 
 
 


 


 


 


 


 


 


 


 


 


 
Deliverable under contract: N44255-19-2-0007 


 


Washington Department of Fish and Wildlife        November 2020 


 


Fall-Spring 2019/2020 Marbled Murrelet At-Sea Densities for 


Four Strata Associated with U.S. Navy Facilities in Washington State:   


Annual Research Progress Report 2020 


Washington Department of Fish and Wildlife 


Wildlife Science Division 


1111 Washington St. SE, Olympia, WA  98501 







 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Recommended Citation:  
Pearson, S.F. and M.M. Lance. 2020. Fall-spring 2019/2020 Marbled Murrelet At-Sea Densities for 
Four Strata Associated with U.S. Navy Facilities in Washington State: Annual Research Progress 
Report 2020. Washington Department of Fish and Wildlife, Wildlife Science Division, Olympia, WA. 
July. 


This report is being prepared for the U.S. Navy under NAVFAC NW Contract N44255-19-2-0007 


  







 


 
 


3 Fall-Spring 2019/2020 Marbled Murrelet Monitoring at Navy Facilities 


INTRODUCTION 
The goal of this project is to estimate on-the-water marbled murrelet (Brachyramphus marmoratus) 
densities during the fall-spring non-breeding seasons (September - April) adjacent to the following 
U.S. Department of the Navy (Navy) facilities:   


1. Naval Air Station (NAS) Whidbey Island (Crescent Harbor); 
2. Manchester Fuel Depot;  
3. Naval Base Kitsap (NBK) Bangor, including Zelatched Point, and Toandos;  
4. NBK Keyport; 
5. NBK Bremerton;  
6. Naval Magazine (NAVMAG) Indian Island; and  
7. Naval Station (NAVSTA) Everett.   


 
These surveys have been conducted annually since September of 2012 and, now that 8 years of 
survey data have been collected, marbled murrelet density trends during the non-breeding season 
can be examined. Because the nearshore marine environment and marbled murrelet densities 
adjacent to any one of these Navy facilities is too small to derive reliable site-specific at-sea 
murrelet densities, Washington Department of Fish and Wildlife (WDFW) used a stratified sampling 
approach outlined in Pearson and Lance (2014) to derive stratum-specific density estimates. This 
approach uses line-transect or distance sampling methods (Buckland et al. 2015) to derive murrelet 
density estimates for four strata using nearshore and offshore transects placed in 32 primary 
sampling units (PSUs) (Figure 1). Note that Stratum 1 (coastal Pacific Ocean [Pacific Beach]) was 
not surveyed this year. 
 
METHODS 
WDFW used the approach and methods from the survey effort described by Raphael et al. (2007) 
and Miller et al. (2012), and modified by Pearson and Lance (2014). This approach was used 
because: (1) it addresses issues of detectability, (2) it is customized to marbled murrelet 
distributions and densities in this region, (3) it uses pre-survey information to develop the 
sampling design, (4) the methodology was peer reviewed (e.g., Raphael et al. 2007; Miller et al. 
2012), and because (5) the survey efforts for this project needed to be consistent with the 
spring/summer marbled murrelet monitoring effort funded by the U.S. Fish and Wildlife Service 
(USFWS), which will ultimately allow the comparison of density estimates for the same PSUs among 
seasons.    
 
Sampling Design and Survey Effort  
The survey design that follows is described in detail in Pearson and Lance (2014). A total of 32 
PSUs were split among 4 strata (Figure 1 and Table 1). To derive strata and PSUs, we segmented the 
entire coastline of Puget Sound into 20-kilometer (km) PSUs. PSUs were then combined into 
appropriate management/ ecological/density strata (Figure 1). Using this information, Puget Sound 
strata are depicted in Figure 1 and defined as follows:  


• Stratum 2 – Admiralty Inlet (8 PSUs): west side of NAS Whidbey Island, NAS Whidbey 
Island-Lake Hancock, and NAVMAG Indian Island; 


• Stratum 3 – North Hood Canal (7 PSUs): NBK Bangor (including Zelatched Point, Toandos 
Peninsula), and Dabob Bay; 


• Stratum 4 – Whidbey Basin (11 PSUs): NAS Whidbey Island-Crescent Harbor and NAVSTA 
Everett; and 
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• Stratum 5 – Central Puget Sound (6 PSUs): NBK Keyport, NBK Bremerton, and Manchester 
Fuel Depot.   


Average PSU area depicted in Figure 1 was 38.2 square kilometers (km²). The average transect 
length per PSU was 34.5 km, divided between a nearshore segment (average length = 20.4 km) and 
an offshore segment (average length = 14.7 km) with more effort (more transect traveled) in the 
nearshore where murrelet densities are higher (Miller et al. 2006; Raphael et al. 2007). We used 
PSU numbers from the Marbled Murrelet Effectiveness Monitoring Program (Raphael et al. 2007) in 
order to make comparisons, if needed, with spring/summer derived encounter rates for these same 
PSUs. The Effectiveness Monitoring Program effort uses a similar survey design to this Navy effort. 
However, because the area of interest is much larger in the Effectiveness Monitoring Program and 
the goals differ between the efforts, the geographic definitions of the strata are very different 
between programs, but the geographic boundaries of the PSUs and their numbers are identical 
(Raphael et al. 2007). Although the Effectiveness Monitoring Program did not include a PSU in Dyes 
Inlet, the Navy requested this area be sampled. As a result, a new PSU was created and labeled 
“900” to avoid any confusion with those already established PSUs. 
 
Three replicate surveys of all PSUs were conducted in strata 2-5 as follows:  


1) Early Fall (September/October - November) 
2) Late Fall (November - December) 
3) Early Winter (January - February) 
4) Late Winter (late February – March).   


Note that most of the spring 2020 survey season was cancelled due to the COVID-19 pandemic and 
the Governor’s and WDFW’s orders to stay at home.   
 
The survey date for each PSU and overall survey schedule is provided in Table 1. To derive this 
schedule, we randomly selected a stratum first. Within the stratum, the order of the Core PSUs 
(those adjacent to Navy facilities) were then randomly selected and surveyed prior to surveying the 
remainder of the PSUs in a stratum. This was to ensure that those important PSUs in each replicate 
were surveyed should bad weather/sea conditions prevent the survey of all PSUs. It was also 
randomly determined whether to survey the nearshore or offshore segments first. There were 
often Naval activities in Dabob Bay which prevented surveys from occurring on the dates selected 
by this process. As a result, close coordination with range officers was necessary to revise the 
survey schedule as necessary. 
 
Observer Training  
The team consisted of four observers/data recorders and a rotating boat operator (but a designated 
Captain). The data recorder and two observers (one responsible for each side of the boat) switched 
duties at the beginning of each PSU to avoid survey fatigue. All of the observers had considerable 
experience monitoring seabirds at sea and work on surveys nearly year-round. All of the observers 
had completed a required 1 week of training at least once, and most twice because the training is 
annual. Office training included a presentation of background information, survey design and 
protocols, sampling methodology, line transect distance sampling methodology, and measurement 
quality objectives. On-water training included boat safety orientation, seabird identification, 
specific training on correctly assigning marbled murrelet plumages (Strong 1998), conducting 
transect surveys, and distance estimation testing using laser rangefinders. Boat safety training 
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included instructions and reminders for weather and sea condition assessment, use of the radio, 
boat handling, proper boat maintenance, safety gear, rescue techniques, and emergency 
procedures. Observer training was designed to be consistent with training conducted by other 
groups within the Marbled Murrelet Effectiveness Monitoring Program (Mack et al. 2003; Raphael 
et al. 2007).  
 
During practice transects, observers were taught how to scan, where to focus their eyes, and which 
portions of the scan area are most important. Distance estimates from the transect line are a critical 
part of the data collected and substantial time was spent practicing and visually ‘calibrating’ before 
surveys began. During distance trials, each individual’s estimate of perpendicular distance was 
compared to a perpendicular distance recorded with a laser rangefinder. These trials were 
conducted using stationary buoys and bird decoys as targets, which were selected at a range of 
distances from the transect line and in locations in front of as well as to the sides of the boat where 
marbled murrelets would be encountered on real surveys (Raphael et al. 2007).  Each observer 
completed 100 distance estimates during pre-survey training and was tested weekly. For the 
weekly tests, each observer estimated five perpendicular distances to floating targets and the actual 
perpendicular distance was measured with a laser rangefinder. After the first set of five, the 
observer’s results were assessed. If all five estimates were within 15% of the actual distance, the 
trial was complete for that observer. If any of the five estimates were not within 15% of actual, the 
observer continued to conduct estimates in sets of five until all five distances were within 15% of 
the actual distance. In addition, one of the project leads accompanied the survey crew and observed 
their overall performance and ability to detect marbled murrelets during the survey season and 
completed an audit form created by the Murrelet Monitoring Program (Raphael et al. 2007). The 
results of the audit were shared with the observers after the survey day was completed for 
feedback and discussion. 
 
Field Methods and Equipment   
Two observers (one on each side of the boat) scanned from 0⁰off the bow to 90⁰ abeam of the vessel. 
More effort was spent watching for marbled murrelets close to the transect line ahead of the boat 
(within 45⁰ of line). Observers scanned continuously, not staring in one direction, with a complete 
scan taking about 4-8 seconds. Observers were instructed to scan far ahead of the boat for birds 
that flush in response to the boat and communicate between observers to minimize missed 
detections. Binoculars were used for species verification, but not for sighting birds. For each 
marbled murrelet sighting the following data were collected: group size (a collection of birds 
separated by less than or equal to 2 meters [m] at first detection and moving together, or if greater 
than 2 m the birds are exhibiting behavior reflective of birds traveling and foraging together and 
therefore not independent), plumage class (Strong 1998), and water depth (from boat depth 
finder).   
 
Observers relayed data (species, number of birds, estimated perpendicular distance of the bird[s] 
from the trackline) via headsets to a person in the boat cabin who entered data directly onto a 
laptop computer with software (DLOG3 developed by R.G. Ford, Inc., Portland, OR) that was 
interfaced with a global positioning system (GPS) unit and collects real time location data. DLOG3 
interfaces with a handheld GPS and geographic information system (GIS) overlays of the 
Washington shoreline and adjacent bathymetry, and uses these data to record GPS coordinates and 
perpendicular distance to shore at operator-defined time intervals (e.g. every 30 seconds). Transect 
survey length was calculated from the GPS trackline recorded in DLOG3. Additional data such as 







 


 
 


6 Fall-Spring 2019/2020 Marbled Murrelet Monitoring at Navy Facilities 


PSU identification, weather and sea conditions, on/off effort, and names of observers were typed 
into the DLOG3 program on the computer during the survey.   
 
The team used the 26-foot Research Vesssel Fog Lark (a Lee Shore boat) with twin-outboard 
engines. Survey speed was maintained at 8-12 knots, and survey effort was ended if glare 
obstructed ≥30-40% of a given surveyors view (code = 3), or if Beaufort wind scale was >3. 
Beaufort 3 is described as a gentle breeze, 7-10 knot winds, creating large wavelets, crests 
beginning to break, and scattered whitecaps (Beaufort scale is provided in Appendix I).   
 
Data Analysis 
Transect distances, murrelet group size, and perpendicular distances for each marbled murrelet 
observation were used to derive density estimates (birds/km2) by stratum using the program 
DISTANCE. For details about the approach to analysis, see Miller et al. (2006) and Raphael et al. 
(2007). Briefly, the distance or line transect survey approach requires observers to move along a 
fixed path (transect) and to count occurrences of the target animal (marbled murrelet) along the 
transect and, at the same time, obtain the distance of the object from the transect. This information 
is then used to estimate the area covered by the survey and to derive an estimate of the way in 
which detectability increases from probability 0 (far from the transect) towards 1 (near the 
transect). The shape of this detectability function can then be used in conjunction with the counts, 
distances to the birds, and the distance traveled (transect length) to derive an estimate of density 
(birds/km2). For details, please see Buckland et al. (2015). The Results/Discussion section below 
provides marbled murrelet density estimates by stratum for each of the sampling periods (see 
above) and across all sampling periods (global model). The density provided can be viewed as the 
marbled murrelet population on the water on a given day within the area and time period defined. 
For population trends, we used a linear regression to the natural logarithm of annual density 
estimates to test for declining trends.   For our analysis, the natural logarithm best fits and tests 
existing demographic models (USFWS 1997; McShane et al. 2004) that predict the murrelet 
population is declining by a constant percentage each year.  We tested the null hypothesis that the 
slope equals zero or greater (no change or increase in murrelet numbers) against the alternative 
hypothesis of the slope being less than zero (i.e., a one-tailed test for decreasing murrelet densities). 
 
RESULTS/DISCUSSION 
During the fall-spring 2019/2020 sampling year, 3,344 km of transects were surveyed and 920 
marbled murrelets were detected during those surveys. Because these were replicated surveys, 
these are not all unique individuals. All 32 PSUs were sampled during each of the three “seasons” 
and only 4 PSUs were surveyed in the spring season due to the COVID-19 pandemic (Table 1).   
 
When comparing densities among seasons for all strata combined, the highest densities were 
observed in the winter (Jan – early March), they were intermediate in fall (Nov – Dec), and lowest in 
early fall (mid Sept – Nov) (Table 2; compare bold density estimates).  Comparing densities among 
strata within season, they were similar among strata in both early-fall (although a little lower in 
Stratum 2) and fall, and there was a large winter density increase in Stratum 2 and concurrent 
decrease in density in Strata 3 and 4 resulting in considerable differences among strata in the 
winter sampling season (Table 2).  This change in density in the winter may reflect some movement 
of murrelets among strata or from birds moving in and out of the study area.  It is imporant to note 
that the high winter density estimate in Stratum 2 resulted from two February surveys to PSUs 30 
and 31 where 556 murrelets were detected.  
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When examining annual estimated densities for all non-breeding sampling windows or seasons 
(e.g. early fall, fall, winter, spring) combined and across all 8 survey years, murrelet densities during 
the non-breeding season have been declining by 13.5% annually in the Puget Sound region (Table 
3; Figure 2).  In addition, the rate of decline is similar among strata (however, S5 is not statistically 
significant; Table 3).   
 
Although we cannot derive PSU scale density estimates because they represent a single sample and 
because relatively few birds are encountered within a PSU (also high variability at that spatial 
scale), we can qualitatively explore encounter rates (# murrelets encountered per km of transect 
length sampled) by PSU (Table 4).  As in previous years, the PSUs of Stratum 2 on the western side 
of Admiralty Inlet had relatively high murrelet encounter rates (Table 4, especially PSUs 30 and 31) 
with high encounter rates in the area spanning from Point Wilson southward through Port 
Townsend Bay and then moderate densities down to Port Ludlow. Moderate densities were 
observed in Crescent Bay and the northwest side of Whidbey and the west side of Camano Island. 
Hood Canal densities were relatively low this year compared to previous years. Again, some PSUs 
have no to few detections and some, like the PSU around Indian Island, have high encounter rates in 
a single season. This variation in encounter rate over time and space suggests movement of birds 
tracking food resources throughout the larger region. As in previous years, Stratum 5 had very few 
to no birds, which supports the poor availability of forage fish in south to central Puget Sound (Rice 
et al. 2012; Greene et al. 2015).   
 
With 8 years of data (2013-2020) from the Puget Sound region, an assessment of the temporal and 
spatial changes in murrelet abundance can be conducted and a manuscript summarizing those 
analyses is in preparation. This manuscript is expected to be submitted for publication in 2020. 
During this period of Navy-funded marbled murrelet survey work, the density of murrelets has 
decreased from a high of 2.21 birds per km2 (95% CI = 1.52-3.21) during the winter of 2012/2013 
to a low of 0.67 birds per km2 (95% CI = 0.44-1.02) during the winter of 2018/2019 (Figure 2 - 
Puget Sound). This year’s estimate of 0.834 birds per km2 (95% CI = 0.38 - 4.0) overlaps broadly 
with the recent low density estimate, but with greater uncertainty in the estimate due primarily to 
the large number of birds detected on only two surveys.     
 
There are now several independent efforts indicating that the murrelet population in the U.S. 
portion of the Salish Sea (Puget Sound, San Juan Archipelago, and Strait of Juan de Fuca) is 
declining. The long-term monitoring effort Northwest Forest Plan Effectiveness Monitoring 
Program indicates a 4.8% annual decline for the 2001-2019 period (McIver et al. 2020). This 
spring/ summer effort uses the identical line transect survey methodology reported here and some 
of the same primary sampling units. Similarly, Lorenz and Raphael (2018) found the murrelet 
populations in the San Juan Islands (the region of the Salish Sea with highest marbled murrelet 
densities) to have declined from 11.16 to 5.76 murrelets per km2 between 1995 and 2012. Despite 
this consistent decline in overall murrelet density, they found that the density of juvenile murrelets 
and murrelet productivity ratio (juveniles:adults) did not decline over this time period (Lorenz and 
Raphael 2018). They concluded that the declining density of murrelets in the San Juan Islands was 
due to declines in adult murrelets only, not juveniles. Interestingly, the annual estimates of overall 
murrelet density were positively correlated with winter El Niño Southern Oscillation (ENSO) 
indices (Lorenz and Raphael 2018). In ENSO years, numbers increased dramatically suggesting that 
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the Salish Sea may provide a marine habitat refugium for murrelets when prey availability along 
the outer Pacific coast is poorer than usual (Lorenz and Raphael 2018).  


Conclusions 


• With 8 years of Navy-funded survey effort in Puget Sound during the non-breeding season, 
for the first time population trends of marbeled murrelets during the non-breeding season 
can be described. 


• In addition, we are getting a better understanding of the year-to-year variability in murrelet 
abundance during the non-breeding season. 


• Three independent survey efforts (two breeding season surveys and this non-breeding 
season survey) all indicate long-term murrelet declines in Puget Sound and, more broadly, 
in the Salish Sea. 


• The next step is to summarize all of the Navy-funded murrelet survey results for this region 
and compare those results to other surveys to more formally examine how murrelet 
populations are changing seasonally. This work will be compiled into a manuscript for 
publication in the peer-reviewed literature in 2020. 


• Hierarchichal distance survey models are recommended to: (1) examine both the marine 
and terrestrial factors responsible for murrelet declines, and (2) build maps that help 
understand hotspots of murrelet abundance and how those hot (and cold) spots vary 
among seasons. This work will be initiated in the fall of 2020 in partnership with the Dr. 
Beth Gardner at the University of Washington. 
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Figure 1. Stratum and PSU locations in Puget Sound. Strata are defined in the figure key and PSUs 
are numbered on the map.   
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Figure 2. Density of marbled murrelets (± 95% CI) in the entire Puget Sound study area (Strata 2-5 
combined) and by individual strata (S#) for each survey year (fall through spring). The location of 
each stratum is provided in Figure 1.    
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Table 1. Dates of PSU surveys by sampling season: (1) Early Fall (September/October - November), 
(2) Late Fall (November - December), (3) Early Winter (January - February), (4) Late Winter (late 
February – March). PSUs adjacent to Navy facilities are in bold and highlighted. Geographic 
locations of each PSU by stratum can be found in Figure 1. Note that nearly the entire 2020 spring 
season was cancelled due to the COVID-19 pandemic. 


Stratum PSU 
Early Fall 


(2019) 
Fall 


(2019) 
Winter 
(2020) 


Spring 
(2020) 


2 


8 10-Sep 12-Nov 7-Feb  
9 4-Nov 5-Dec 10-Feb  


10 16-Sep 13-Nov 10-Feb  
30 10-Sep 12-Nov 7-Feb  
31 13-Sep 13-Nov 10-Feb  
32 13-Sep 13-Nov 24-Feb  
33 15-Oct 6-Dec 28-Jan  
41 16-Sep 5-Dec 28-Jan  


3 


34 9-Oct 14-Nov 9-Jan 12-Mar 
35 18-Sep 18-Nov 8-Jan  
36 18-Sep 18-Nov 8-Jan  
37 18-Sep 18-Nov 8-Jan  
38 19-Sep 14-Nov 9-Jan 12-Mar 
39 19-Sep 14-Nov 9-Jan 12-Mar 
40 4-Oct 6-Dec 28-Jan  


4 


12 6-Nov 9-Dec 3-Feb  
13 28-Oct 9-Dec 27-Feb  
14 28-Oct 3-Feb 4-Mar  
15 28-Oct 6-Nov 3-Feb  
16 25-Sep 9-Dec 30-Jan 6-Mar 
24 14-Oct 20-Nov 6-Feb  
25 14-Oct 13-Dec 4-Mar  
26 5-Nov 13-Dec 4-Mar  
27 5-Nov 13-Dec 27-Feb  
28 6-Nov 25-Jan 27-Feb  
29 14-Oct 20-Nov 6-Feb  


5 


25 24-Sep 10-Dec 27-Jan  
26 24-Sep 17-Dec 27-Jan  
27 25-Sep 27-Jan 6-Mar  
28 25-Sep 25-Jan 6-Mar  
29 23-Sep 19-Nov 17-Jan  


900 23-Sep 19-Nov 29-Jan  
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Table 2. Estimates of marbled murrelet density (birds/km2) and population size by sampling 
season (and all seasons combined = global model) for four Puget Sound strata, and all Puget Sound 
strata combined.  Strata are defined in Figure 1. Birds were only detected in Stratum 5 in the winter 
sampling period.  Because only 4 PSUs were surveyed in the spring survey season, we did not have 
an adequate sample size to generate density estimates and consequently, have excluded that season 
from this table. 
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All sampling periods combined – Early Fall through Winter (mid-Sept – early Mar) 
2019/2020 All 0.834  39.75 786 358 1723 942.0 0.006 0.001 1.997 0.051 211 
2019/2020 2 2.168 1.1811 54.47 557 194 1593 256.7      
2019/2020 3 0.319 0.1365 42.82 52 22 121 162.5      
2019/2020 4 0.507 0.1582 31.22 175 94 324 345.1      
2019/2020 5 0.011 0.011 102.57 2 0 11 177.6      


Early Fall (mid-Sept – Nov) 
2019 All 0.298  51.82 281 100 791 942.0 0.008 0.002 1.783 0.107 211 
2019 2 0.2767 0.1227 44.35 71 28 179 256.7      
2019 3 0.623 0.0638 102.38 10 1 77 162.5      
2019 4 0.5784 0.3946 68.23 200 52 766 345.1      
2019 5 0   0   177.6      


Fall (Nov - Dec) 
2019 All 0.633  27.01 596 348 1020 942.0 0.007 0.001 1.741 0.053 211 
2019 2 0.7001 0.3885 55.50 180 54 593 256.7      


2019 3 0.7651 0.3333 43.56 124 47 329 162.5      


2019 4 0.8453 0.2662 31.49 292 152 560 345.1      


2019 5 0   0   177.6      


Winter (Jan – early Mar) 
2020 All 1.575  58.36 1,483 421 5225 942.0 0.006 0.001 2.213 0.083 211 
2020 2 5.545 3.365 60.68 1,424 386 5246 256.7      


2020 3 0.114 0.114 100.13 18 2 140 162.5      


2020 4 0.102 0.048 47.08 35 13 94 345.1      


2020 5 0.032 0.035 107.88 6 1 54 177.6      


Notes: CV = coefficient of variation; CL = confidence level; Std. Err. = standard error; f(0) = value of probability density function at 
zero for line transects; E(s) = estimate of expected value of cluster size; Truncation Distance = all murrelet detections beyond this 
distance were not included in the analysis following the recommendation of Buckland(2015) to reduce the undue influence of 
groups detected far from the transect line on density estimates. 
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Table 3. Estimates of average annual rate of marbled murrelet population change based on at-sea 
abundance surveys in four strata in the Puget Sound region.  Confidence limits are for the estimates of 
percent annual change.  The P-value is based on a 2-tailed test for whether the annual rate of change is 
less than zero, significant values (p < 0.05) are shaded in gray.   


Region (Stratum) 
Period of 
Analysis 


Annual 
Rate of 


Change (%) 


95% Conf. Limits 
Adjusted 


R2 
P-


value Lower Upper 


Puget Sound (all strata) 2012-2020 -13.5 -20.7 -5.6 0.692 0.007 


Admiralty Inlet (S2) 2012-2020 -13.7 -23.5 -2.7 0.534 0.024 


Hood Canal (S3) 2012-2020 -17.2 -29.1 -3.2 0.527 0.025 


Whidbey Basin (S4) 2012-2020 -11.2 -20.3 -1.2 0.478 0.035 


Central Puget Sound (S5) 2012-2020 -14.9 -31.5 5.7 0.248 0.119 
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Table 4. September – March marbled murrelet encounter rate (# birds detected/km transect 
length sampled) by PSU. PSUs adjacent to Navy facilities are in bold and highlighted.  
Sampling seasons: Early Fall = mid-Sept – Nov 2019; Fall = Nov – Dec 2019; Winter = Jan – early 
Mar 2020; Spring = early to mid-Mar 2020. Geographic locations of each PSU by stratum can be 
found in Figure 1. 


Stratum PSU 
Early Fall 


(2019) 
Fall 


(2019) 
Winter 
(2020) 


Spring 
(2020) Average 


2 


8 0.029 0.171 0.720 
 


0.307 
9 0.118 0.113 0.028 


 
0.087 


10 0.029 0.000 0.000 
 


0.010 
30 0.000 0.890 10.945 


 
3.945 


31 0.000 0.034 5.316 
 


1.783 
32 0.326 0.221 0.703 


 
0.416 


33 0.118 0.000 0.000 
 


0.039 
41 0.000 0.346 0.207 


 
0.184 


3 


34 0.131 0.176 0.000 0.000 0.077 
35 0.000 0.176 0.237 


 
0.138 


36 0.000 0.000 0.000 
 


0.000 
37 0.000 0.000 0.000 


 
0.000 


38 0.000 0.692 0.000 0.000 0.173 
39 0.000 0.202 0.000 0.000 0.050 
40 0.000 0.203 0.000 


 
0.068 


4 


12 0.087 0.029 0.000 
 


0.039 
13 0.172 0.260 0.000 


 
0.144 


14 0.000 0.000 0.000 
 


0.000 
15 0.249 0.277 0.000 


 
0.175 


16 0.000 0.708 0.060 0.059 0.207 
24 0.062 0.569 0.163 


 
0.265 


25 0.000 0.189 0.046 
 


0.078 
26 0.000 0.000 0.000 


 
0.000 


27 0.000 0.142 0.000 
 


0.047 
28 0.088 0.000 0.000 


 
0.029 


29 1.090 0.437 0.059 
 


0.529 


5 


25 0.000 0.000 0.000 
 


0.000 
26 0.000 0.000 0.000 


 
0.000 


27 0.000 0.000 0.000 
 


0.000 
28 0.000 0.000 0.042 


 
0.014 


29 0.000 0.000 0.000 
 


0.000 
900 0.000 0.000 0.000 


 
0.000 
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INTRODUCTION 
The goal of this project is to estimate on-the-water marbled murrelet (Brachyramphus marmoratus) 
densities during the fall-spring non-breeding seasons (September - April) adjacent to the following 
U.S. Department of the Navy (Navy) facilities:   


1. Naval Air Station (NAS) Whidbey Island (Crescent Harbor); 
2. Manchester Fuel Depot;  
3. Naval Base Kitsap (NBK) Bangor, including Zelatched Point, and Toandos;  
4. NBK Keyport; 
5. NBK Bremerton;  
6. Naval Magazine (NAVMAG) Indian Island; and  
7. Naval Station (NAVSTA) Everett.   


 
These surveys have been conducted annually since September of 2012 and, now that 9 years of 
survey data have been collected, marbled murrelet density trends during the non-breeding season 
can be examined. Because the nearshore marine environment and marbled murrelet densities 
adjacent to any one of these Navy facilities is too small to derive reliable site-specific at-sea 
murrelet densities, Washington Department of Fish and Wildlife (WDFW) used a stratified sampling 
approach outlined in Pearson and Lance (2014) to derive stratum-specific density estimates. This 
approach uses line-transect or distance sampling methods (Buckland et al. 2015) to derive murrelet 
density estimates for four strata using nearshore and offshore transects placed in 32 primary 
sampling units (PSUs) (Figure 1). Note that Stratum 1 (coastal Pacific Ocean [Pacific Beach]) was 
not surveyed again this year. 
 
METHODS 
WDFW used the approach and methods from the survey effort described by Raphael et al. (2007) 
and Miller et al. (2012), and modified by Pearson and Lance (2014). This approach was used 
because: (1) it addresses issues of detectability, (2) it is customized to marbled murrelet 
distributions and densities in this region, (3) it uses pre-survey information to develop the 
sampling design, (4) the methodology was peer reviewed (e.g., Raphael et al. 2007; Miller et al. 
2012), and because (5) the survey efforts for this project needed to be consistent with the 
spring/summer marbled murrelet monitoring effort funded by the U.S. Fish and Wildlife Service 
(USFWS), which will ultimately allow the comparison of density estimates for the same PSUs among 
seasons.    
 
Sampling Design and Survey Effort  
The survey design that follows is described in detail in Pearson and Lance (2014). A total of 32 
PSUs were split among 4 strata (Figure 1 and Table 1). To derive strata and PSUs, we segmented the 
entire coastline of Puget Sound into 20-kilometer (km) PSUs. PSUs were then combined into 
appropriate management/ ecological/density strata (Figure 1). Using this information, Puget Sound 
strata are depicted in Figure 1 and defined as follows:  


• Stratum 2 – Admiralty Inlet (8 PSUs): west side of NAS Whidbey Island, NAS Whidbey 
Island-Lake Hancock, and NAVMAG Indian Island; 


• Stratum 3 – North Hood Canal (7 PSUs): NBK Bangor (including Zelatched Point, Toandos 
Peninsula), and Dabob Bay; 


• Stratum 4 – Whidbey Basin (11 PSUs): NAS Whidbey Island-Crescent Harbor and NAVSTA 
Everett; and 
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• Stratum 5 – Central Puget Sound (6 PSUs): NBK Keyport, NBK Bremerton, and Manchester 
Fuel Depot.   


Average PSU area depicted in Figure 1 was 38.2 square kilometers (km²). The average transect 
length per PSU was 34.5 km, divided between a nearshore segment (average length = 20.4 km) and 
an offshore segment (average length = 14.7 km) with more effort (more transect traveled) in the 
nearshore where murrelet densities are higher (Miller et al. 2006; Raphael et al. 2007). We used 
PSU numbers from the Marbled Murrelet Effectiveness Monitoring Program (Raphael et al. 2007) in 
order to make comparisons, if needed, with spring/summer derived encounter rates for these same 
PSUs. The Effectiveness Monitoring Program effort uses a similar survey design to this Navy effort. 
However, because the area of interest is much larger in the Effectiveness Monitoring Program and 
the goals differ between the efforts, the geographic definitions of the strata are very different 
between programs, but the geographic boundaries of the PSUs and their numbers are identical 
(Raphael et al. 2007). Although the Effectiveness Monitoring Program did not include a PSU in Dyes 
Inlet, the Navy requested this area be sampled. As a result, a new PSU was created and labeled 
“900” to avoid any confusion with those already established PSUs. 
 
Four replicate surveys of all 32 PSUs were conducted in strata 2-5 as follows:  


1) Early Fall (mid September - October) 
2) Late Fall (November – mid December) 
3) Early Winter (January – early February) 
4) Late Winter/Early Spring (mid February – March).   


 
The survey date for each PSU and overall survey schedule is provided in Table 1. To derive this 
schedule, we randomly selected a stratum first. Within the stratum, the order of the Core PSUs 
(those adjacent to Navy facilities) were then randomly selected and surveyed prior to surveying the 
remainder of the PSUs in a stratum. This was to ensure that those important PSUs in each replicate 
were surveyed should bad weather/sea conditions prevent the survey of all PSUs. It was also 
randomly determined whether to survey the nearshore or offshore segments first. There were 
often Naval activities in Dabob Bay which prevented surveys from occurring on the dates selected 
by this process. As a result, close coordination with range officers was necessary to revise the 
survey schedule as necessary. 
 
Observer Training  
All observers had considerable experience monitoring seabirds at sea and work on surveys nearly 
year-round. All observers had completed a required 1 week of training at least once, and most twice 
because the training is annual. Office training included a presentation of background information, 
survey design and protocols, sampling methodology, line transect distance sampling methodology, 
and measurement quality objectives. On-water training included boat safety orientation, seabird 
identification, specific training on correctly assigning marbled murrelet plumages (Strong 1998), 
conducting transect surveys, and distance estimation testing using laser rangefinders. Boat safety 
training included instructions and reminders for weather and sea condition assessment, use of the 
radio, boat handling, proper boat maintenance, safety gear, rescue techniques, and emergency 
procedures. Observer training was designed to be consistent with training conducted by other 
groups within the Marbled Murrelet Effectiveness Monitoring Program (Mack et al. 2003; Raphael 
et al. 2007).  
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Each observer completed 100 distance estimates prior to starting our 2020 sampling season.  
Distance estimates from the transect line are a critical part of the data collected and substantial 
time was spent practicing and visually calibrating before surveys began, followed by weekly testing 
throughout the survey period.  Distance trials involve each individual observer’s estimate of 
perpendicular distance being compared to a perpendicular distance recorded with a laser 
rangefinder.  These trials were conducted using stationary buoys and bird decoys as targets, which 
were selected at a range of distances from the transect line and in locations in front of as well as to 
the sides of the boat where marbled murrelets would be encountered on real surveys (see Raphael 
et al. 2007 for details).  Each observer was tested weekly throughout the survey season.  During 
weekly tests, each observer estimated five perpendicular distances to floating targets.  If all five 
estimates were within 15% of the actual distance, the trial was complete. If any of the five estimates 
were not within 15% of actual, the observer continued to conduct estimates in sets of five until all 
five distances were within 15% of the actual distance.   


Audits have been conducted in the past by project leads to evaluate the survey team’s overall 
performance and ability to detect marbled murrelets during the survey season (Raphael et al. 2007, 
Huff et al. 2003).  The results of those audits were shared with the observers after the survey day 
was completed for feedback and discussion.  There were no audits performed this year due to 
COVID-19 operating procedures which precluded an additional person on the boat.  This team is 
highly experienced and conducts surveys with these strict protocols year-round. 


 
Field Methods and Equipment   
In all previous years, the survey team consisted of a boat captain and data recorder inside the cabin 
and two observers (one responsible for each side of the boat) located on observation platforms 
outside and aft of the cabin about 3 feet apart.  Prior to this year, all team members were on the 
boat and rotated among these duties at the beginning of each PSU (or as needed) to avoid survey 
fatigue.  This year, we changed our data collection logistics to ensure the health and safety of our 
team and a minimum physical spacing of six feet. To accomplish this, we reduced the team on the 
boat from four to three and the data recorder was remote (at home) and communicated with the 
team via Bluetooth wireless headset connected to a satellite or cellular phone connection.  Positions 
on the boat also changed, with our boat captain always operating the boat from inside the cabin and 
not rotating with other team members.   


For the observers, positions were rotated each week but remained fixed within a week. The port 
observer remained on the port observation platform aft of the cabin to offset the weight of the boat 
captain on the starboard side.  The starboard observer moved to the center bow hatch to ensure 
minimum physical spacing of six feet.  A custom bulkhead was built to separate the main cabin 
(where the boat captain resides) from the v-birth.  Wireless headsets stayed permanently with each 
observer and were not shared. Eye-level for the bow observer was slightly (less than 1 foot) lower 
than the observation platforms used aft of the cabin.  Observers felt that murrelet detectability was 
not compromised by the change in observation locations.   


The two observers scanned from 0⁰off the bow to 90⁰ abeam of the vessel. More effort was spent 
watching for marbled murrelets close to the transect line ahead of the boat (within 45⁰ of line). 
Observers scanned continuously, not staring in one direction, with a complete scan taking about 4-8 
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seconds. Observers were instructed to scan far ahead of the boat for birds that flush in response to 
the boat and communicate between observers to minimize missed detections. Binoculars were used 
for species verification, but not for sighting birds. For each marbled murrelet sighting the following 
data were collected: group size (a collection of birds separated by less than or equal to 2 meters [m] 
at first detection and moving together, or if greater than 2 m the birds are exhibiting behavior 
reflective of birds traveling and foraging together and therefore not independent), plumage class 
(Strong 1998), and water depth (from boat depth finder).   
 
Observers relayed data (species, number of birds, estimated perpendicular distance of the bird[s] 
from the trackline) via headsets to the data recorder who entered data directly onto a laptop 
computer with software (DLOG3 developed by R.G. Ford, Inc., Portland, OR).  A second laptop on the 
boat was interfaced with a global positioning system (GPS) unit and collects real time location data. 
DLOG3 interfaces with a handheld GPS and geographic information system (GIS) overlays of the 
Washington shoreline and adjacent bathymetry, and uses these data to record GPS coordinates and 
perpendicular distance to shore at operator-defined time intervals (e.g. every 30 seconds). Transect 
survey length was calculated from the GPS trackline recorded in DLOG3. Additional data such as 
PSU identification, weather and sea conditions, on/off effort, and names of observers were typed 
into the DLOG3 program on the computer during the survey.  Data were synched from the boat 
computer (track log) with that from the remote data recorder (observations) using time stamps on 
all observatons and gps locations in the program R.  
 
The team used the 26-foot Research Vesssel Fog Lark (a Lee Shore boat) with twin-outboard 
engines. Survey speed was maintained at 8-12 knots, and survey effort was ended if glare 
obstructed ≥30-40% of a given surveyors view (code = 3), or if Beaufort wind scale was >3. 
Beaufort 3 is described as a gentle breeze, 7-10 knot winds, creating large wavelets, crests 
beginning to break, and scattered whitecaps (Beaufort scale is provided in Appendix I).   
 
Data Analysis 
Transect distances, murrelet group size, and perpendicular distances for each marbled murrelet 
observation were used to derive density estimates (birds/km2) by stratum using the program 
DISTANCE. For details about the approach to analysis, see Miller et al. (2006) and Raphael et al. 
(2007). Briefly, the distance or line transect survey approach requires observers to move along a 
fixed path (transect) and to count occurrences of the target animal (marbled murrelet) along the 
transect and, at the same time, obtain the distance of the object from the transect. This information 
is then used to estimate the area covered by the survey and to derive an estimate of the way in 
which detectability increases from probability 0 (far from the transect) towards 1 (near the 
transect). The shape of this detectability function can then be used in conjunction with the counts, 
distances to the birds, and the distance traveled (transect length) to derive an estimate of density 
(birds/km2). For details, please see Buckland et al. (2015). The Results/Discussion section below 
provides marbled murrelet density estimates by stratum for each of the sampling periods (see 
above) and across all sampling periods (global model). The density provided can be viewed as the 
marbled murrelet population on the water on a given day within the area and time period defined. 
For population trends, we used a linear regression to the natural logarithm of annual density 
estimates to test for declining trends.   For our analysis, the natural logarithm best fits and tests 
existing demographic models (USFWS 1997; McShane et al. 2004) that predict the murrelet 
population is declining by a constant percentage each year.  We tested the null hypothesis that the 
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slope equals zero or greater (no change or increase in murrelet numbers) against the alternative 
hypothesis of the slope being less than zero (i.e., a one-tailed test for decreasing murrelet densities). 
 
RESULTS/DISCUSSION 
During the fall-spring 2020/2021 sampling year, 4,270 km of transects were surveyed and 1,143 
marbled murrelets were detected during those surveys. Because these were replicated surveys, 
these are not all unique individuals. All 32 PSUs were sampled during each of the four“seasons” 
(Table 1).  When comparing densities among seasons for all strata combined, the highest densities 
were observed in the late fall and winter (Nov – early-Feb) and lowest densities were observed in 
the early fall (mid-Sep – Nov) and late winter/early spring (Feb – Mar) (Table 2; compare bold 
density estimates).  Overall density was quite low in the mid-Sep to Nov time period and increased 
five fold by December.  The dramatic overall increase in density in the winter is likely caused by 
birds moving into the study area because density increased in all strata.  Densities were 
consistently serveral times higher in Stratum 2 when compared to any other strata regardless of 
the sampling season (Table 2).  In general, Stratum 4 had the next highest density and, as in 
previous years, Stratum 5  had few to no birds detected (Table 2).  Also, as in previous years, very 
high murrelet encounters in PSUs 30 and 31 in the winter and spring (n = 121 and 227 
respectively) have a large influence on the Stratum 2 density.   
 
When examining annual estimated densities for all non-breeding sampling windows or seasons 
(e.g. early fall, fall, winter, spring) combined and across all 9 survey years, murrelet densities during 
the non-breeding season have been declining by 12.6% annually in the Puget Sound region (Table 
3; Figure 2).  Declines in Strata 3 and 4 are fairly consistent among years while declines in Stratum 
2 are much more variable (Table 3; Figure 2).   
 
Although we cannot derive PSU scale density estimates because they represent a single sample and 
because relatively few birds are encountered within a PSU (also high variability at that spatial 
scale), we can qualitatively explore encounter rates (# murrelets encountered per km of transect 
length sampled) by PSU (Table 4).  As in previous years, the PSUs of Stratum 2 on the western side 
of Admiralty Inlet had relatively high murrelet encounter rates (Table 4, especially PSUs 30 and 31) 
with high encounter rates in the area spanning from Point Wilson southward through Port 
Townsend Bay and then moderate densities down to Port Ludlow. Moderate densities were 
observed in Crescent Bay and the northwest side of Whidbey and the west side of Camano Island.  
Similar to last year, Hood Canal densities were relatively low. Again, some PSUs have no to few 
detections and some have high encounter rates in a single season. This variation in encounter rate 
over time and space suggests movement of birds tracking food resources throughout the larger 
region. As in previous years, Stratum 5 had very few to no birds, which supports the poor 
availability of forage fish in south to central Puget Sound (Rice et al. 2012; Greene et al. 2015).   
 
With 9 years of data (2013-2021) from the Puget Sound region, we can begin to examine longer-
term changes in non-breeding season murrelet use of Puget Sound.  During this time period, density 
of murrelets has decreased from a high of 2.21 birds per km2 (95% CI = 1.52-3.21) in the winter of 
2012/2013 to a low of 0.67 birds per km2 (95% CI = 0.44-1.02) in the winter of 2018/2019 (Figure 
2 - Puget Sound). This year’s estimate of 1.05 birds per km2 (95% CI = 0.71 – 1.57) suggests some 
increase in density over the past two non-breeding seasons.     
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There are now several independent efforts indicating that the murrelet population in the U.S. 
portion of the Salish Sea (Puget Sound, San Juan Archipelago, and Strait of Juan de Fuca) is 
declining. The long-term monitoring effort Northwest Forest Plan Effectiveness Monitoring 
Program indicates a 5.0% annual decline for the 2001-2020 period in the Puget Sound and Strait of 
Juan de Fuca region (McIver et al. 2021). This spring/ summer effort uses the identical line transect 
survey methodology reported here and some of the same primary sampling units. Similarly, Lorenz 
and Raphael (2018) found the murrelet populations in the San Juan Islands (the region of the Salish 
Sea with highest marbled murrelet densities) to have declined from 11.16 to 5.76 murrelets per 
km2 between 1995 and 2012. Despite this consistent decline in overall murrelet density, they found 
that the density of juvenile murrelets and murrelet productivity ratio (juveniles:adults) did not 
decline over this time period (Lorenz and Raphael 2018). They concluded that the declining density 
of murrelets in the San Juan Islands was due to declines in adult murrelets only, not juveniles. 
Interestingly, the annual estimates of overall murrelet density were positively correlated with 
winter El Niño Southern Oscillation (ENSO) indices (Lorenz and Raphael 2018). In ENSO years, 
numbers increased dramatically suggesting that the Salish Sea may provide a marine habitat 
refugium for murrelets when prey availability along the outer Pacific coast is poorer than usual 
(Lorenz and Raphael 2018).  


 


CONCLUSIONS 


• With 9 years of Navy-funded survey effort in Puget Sound during the non-breeding season, 
we have a strong data set to assess relatively short-term population trends. 


• We continue to gain a better understanding of the year-to-year variability in murrelet 
abundance during the non-breeding season. 


• Three independent survey efforts (two breeding season surveys and this non-breeding 
season survey) all indicate long-term murrelet declines in Puget Sound and, more broadly, 
in the Salish Sea. 


• Hierarchichal distance survey models are recommended to: (1) examine both the marine 
and terrestrial factors responsible for murrelet declines, and (2) build maps that help 
understand hotspots of murrelet abundance and how those hot (and cold) spots vary 
among seasons. This work was initiated in the fall of 2020 in partnership with the Dr. Beth 
Gardner and Dr. Jamie Bursa at the University of Washington and will be continued by Ph.D. 
student Sierra Gilman. 


 
 
 
 
 
 
 
 
 
 
 
 
 







 


 
 


9 Fall-Spring 2020/2021 Marbled Murrelet Monitoring at Navy Facilities 


 


ACKNOWLEDGEMENTS 


This survey effort, design and analysis were funded by the U.S. Navy. We thank Cindi Kunz and 
Robert Senner with NAVFAC Northwest and Rick Spaulding with ManTech, for their detailed review 
of this report and their excellent help with all stages of this work. A special thank you to Chad 
Norris our boat captain and biologists Kelly Beach, Erin Parsons, and Sarah Tanedo. 


 


  







 


 
 


10 Fall-Spring 2020/2021 Marbled Murrelet Monitoring at Navy Facilities 


 


Literature Cited 


Buckland, S., T. Rexstad, E. Marques, and T. Oedekoven. 2015. Distance Sampling: Methods and 
Applications, Springer Nature, Cham, Switzerland. 


Greene, C., L. Kuehne, C. Rice, K. Fresh, and D. Penttila. 2015. Forty Years of Change in Forage Fish 
and Jellyfish Abundance across Greater Puget Sound, Washington (USA): Anthropogenic and 
Climate Associations. Marine Ecology Progress Series 525: 153–170. 


Lorenz, T.J. and M.G. Raphael. 2018. Declining Marbled Murrelet Density, but Not Productivity, in 
the San Juan Islands, Washington, USA. Condor 120:201-222. 


Mack, D.E., M.G. Raphael, and R.J. Wilk. 2003. Protocol for Monitoring Marbled Murrelets from Boats 
in Washington’s Inland Waters. USDA Forest Service, Pacific Northwest Research Station, 
Forestry Sciences Laboratory, Olympia, WA. 


McIver, W.R.; Baldwin, J.; Lance, M.M.; Pearson, S.F.; Strong, C.; Lynch, D.; Raphael, M.G.; Young, R.; 
Johnson, N; Fitzgerald, K.; Duarte, A. 2021. Marbled murrelet effectiveness monitoring, 
Northwest Forest Plan: At‐sea Monitoring ‐ 2020 summary report. 25 p. 


 
McShane, C., T. Hamer, H. Carter, G. Swartzman, V. Friesen, D. Ainley, R. Tressler, K. Nelson, A. 


Burger, L. Spear, T. Mohagen, R. Martin, L. Henkel, K. Prindle, C. Strong, and J. Keany. 2004. 
Evaluation Report for the 5-year Status Review of the Marbled Murrelet in Washington, Oregon, 
and California. Unpublished report. EDAW, Inc. Seattle, Washington. Prepared for the U.S. Fish 
and Wildlife Service, Region 1. Portland, Oregon. 


Miller, S.L.; Ralph, C.J.; Raphael, M.G.; Strong, G.; Thompson, C.; Baldwin, J.; Huff, M.H.  2006. At-sea 
Monitoring of Marbled Murrelet Population Status and Trend in the Northwest Plan Area. Pages 
31-60 in: Huff, M.; Raphael, M.G.; Miller, S.L.; Nelson, S.K.; Baldwin, J.; tech. coords. Northwest 
Forest Plan—the First 10 Years (1994-2003): Status and Trends of Populations and Nesting 
Habitat for the Marbled Murrelet. Gen. Tech. Rep. PNW-GTR-650. Portland, OR: U.S. Department 
of Agriculture, Forest Service, Pacific Northwest Research Station: PNW-GTR-650. 


Miller, S.L., M.G. Raphael, G.A. Falxa, C. Strong, J. Baldwin, T. Bloxton, B.M. Gallagher, M. Lance, D. 
Lynch, S.F. Pearson, C.J. Ralph, and R.D. Young. 2012. Recent Population Decline of the Marbled 
Murrelet in the Pacific Northwest. Condor 114:771-781. 


Pearson, S.F., and M. Lance. 2014. Estimating Marbled Murrelet Densities Adjacent to U.S. Navy 
Facilities in Puget Sound: Survey Protocol. Washington Department of Fish and Wildlife, 
Wildlife Science Division, Olympia, WA. 


Raphael, M.G., J. Baldwin, G.A. Falxa, M.H. Huff, M.M. Lance, S.L. Miller, S.F. Pearson, C.J. Ralph, C. 
Strong, and C. Thompson. 2007. Regional Population Monitoring of the Marbled Murrelet: Field 
and Analytical Methods. Gen. Tech. Rep. PNW-GTR-716. USDA Forest Service, Pacific Northwest 
Research Station, Portland, OR.  


Rice, C.A., J.J. Duda, C.M. Greene, and J.R. Karr. 2012. Geographic Patterns of Fishes and Jellyfish in 
Puget Sound Surface Waters. Marine and Coastal Fisheries: Dynamics, Management, and 
Ecosystem Science 4:117-128.  


 







 


 
 


11 Fall-Spring 2020/2021 Marbled Murrelet Monitoring at Navy Facilities 


Strong, C.S. 1998. Techniques for Marbled Murrelet Age Determination in the Field. Pacific Seabirds 
25: 6–8. 


U.S. Fish and Wildlife Service. 1997. Recovery Plan for the Threatened Marbled Murrelet 
(Brachyramphus marmoratus) in Washington, Oregon, and California. Portland, Oregon. 203 pp. 







 


 
 


12 Fall-Spring 2020/2021 Marbled Murrelet Monitoring at Navy Facilities 


Figure 1. Stratum and PSU locations in Puget Sound. Strata are defined in the figure key and PSUs 
are numbered on the map.   
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Figure 2. Density of marbled murrelets (± 95% CI) in the entire Puget Sound study area (Strata 2-5 
combined) and by individual strata (S#) for each survey year (fall through spring). The location of 
each stratum is provided in Figure 1.    
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Table 1. Dates of PSU surveys by sampling season: (1) Early Fall (mid-September/October), (2) 
Late Fall (November – mid-December), (3) Early Winter (January – early February), (4) Spring (mid 
February – March). PSUs adjacent to Navy facilities are in bold and highlighted. Geographic 
locations of each PSU by stratum can be found in Figure 1.  


Stratum PSU 
Early 
Fall Fall Winter Spring 


2020 2020 2021 2021 


2 


8 14-Oct 23-Nov 20-Jan 12-Mar 
9 14-Oct 4-Dec 28-Jan 23-Mar 


10 29-Oct 4-Dec 29-Jan 23-Mar 
30 1-Oct 23-Nov 28-Jan 11-Mar 
31 7-Oct 23-Nov 20-Jan 12-Mar 
32 29-Oct 9-Dec 29-Jan 26-Mar 
33 7-Oct 19-Nov 4-Feb 16-Feb 
41 7-Oct 9-Dec 25-Jan 26-Mar 


3 


34 22-Sep 2-Nov 4-Feb 16-Feb 
35 29-Sep 5-Nov 19-Jan 9-Mar 
36 29-Sep 5-Nov 19-Jan 22-Feb 
37 29-Sep 5-Nov 19-Jan 9-Mar 
38 27-Sep 2-Nov 13-Jan 10-Feb 
39 27-Sep 2-Nov 13-Jan 10-Feb 
40 22-Sep 19-Nov 15-Jan 11-Mar 


4 


12 28-Sep 9-Dec 7-Jan 15-Mar 
13 28-Oct 10-Dec 3-Feb 25-Mar 
14 28-Oct 10-Nov 3-Feb 3-Mar 
15 30-Sep 10-Nov 7-Jan 3-Mar 
16 28-Sep 10-Nov 7-Jan 3-Mar 
24 30-Sep 11-Nov 6-Jan 2-Mar 
25 5-Oct 1-Dec 8-Feb 2-Mar 
26 20-Oct 1-Dec 8-Feb 16-Mar 
27 20-Oct 10-Dec 15-Jan 16-Mar 
28 5-Oct 11-Nov 15-Jan 17-Mar 
29 20-Oct 11-Nov 6-Jan 18-Mar 


5 


25 6-Oct 25-Nov 14-Jan 9-Feb 
26 6-Oct 25-Nov 14-Jan 17-Feb 
27 19-Oct 2-Dec 14-Jan 17-Feb 
28 19-Oct 2-Dec 5-Feb 17-Feb 
29 12-Oct 20-Nov 8-Jan 26-Feb 


900 12-Oct 20-Nov 8-Jan 9-Feb 
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Table 2. Estimates of marbled murrelet density (birds/km2) and population size by sampling 
season (and all seasons combined = global model) for four Puget Sound strata, and all Puget Sound 
strata combined.  Strata are defined in Figure 1.  
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All sampling periods combined – Early Fall through Winter (mid-Sept – late Mar) 
2020/2021 All 1.051  19.98 990 2626 664 942.0 0.007 0.001 1.885 0.032 211 
2020/2021 2 2.809 0.7192 25.61 721 432 1205 256.7      
2020/2021 3 0.192 0.0524 27.35 31 18 54 162.5      
2020/2021 4 0.643 0.1923 29.92 222 123 400 345.1      
2020/2021 5 0.092 0.0736 80.47 16 4 70 177.6      


Early Fall (mid-Sept – Nov) 
2020 All 0.289  35.64 272 128 578 942.0 0.008 0.002 2.146 0.143 211 
2020 2 0.894 0.359 40.16 230 97 544 256.7      
2020 3 0.087 0.041 47.15 14 5 40 162.5      
2020 4 0.082 0.053 64.10 28 8 103 345.1      
2020 5 0   0   177.6      


Fall (Nov - Dec) 
2020 All 1.560  36.16 1470 669 3228 942.0 0.009 0.001 1.963 0.077 211 
2020 2 3.976 1.999 50.28 1021 344 3031 256.7      


2020 3 0.764 0.420 54.98 124 34 460 162.5      


2020 4 0.941 0.291 30.90 325 167 632 345.1      


2020 5 0   0   177.6      


Winter (Jan – early-Feb) 
2021 All 1.799  38.40 1696 731 3935 942.0 0.000 0.001 2.063 0.065 211 
2021 2 4.821 2.413 50.06 1,238 408 3757 256.7      


2021 3 0.269 0.153 56.92 44 12 158 162.5      


2021 4 1.037 0.504 48.66 358 129 994 345.1      


2021 5 0.318 0.344 108.31 56 6 541 177.6      


Spring (mid-Feb - Mar) 
2021 All 0.777  50.25 731 241 2221 942.0 0.008 0.001 1.767 0.069 211 
2021 2 2.542 1.424 56.02 653 191 2228 256.7      
2021 3 0.127 0.095 74.69 21 4 105 162.5      
2021 4 0.150 0.077 51.49 52 18 151 345.1      
2021 5 0.037 0.040 106.56 7 1 62 177.6      


Notes: CV = coefficient of variation; CL = confidence level; Std. Err. = standard error; f(0) = value of probability density function at 
zero for line transects; E(s) = estimate of expected value of cluster size; Truncation Distance = all murrelet detections beyond this 
distance were not included in the analysis following the recommendation of Buckland(2015) to reduce the undue influence of 
groups detected far from the transect line on density estimates. 
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Table 3. Estimates of average annual rate of marbled murrelet population change based on at-sea 
abundance surveys in four strata in the Puget Sound region.  Confidence limits are for the estimates of 
percent annual change.  The P-value is based on a 2-tailed test for whether the annual rate of change is 
less than zero, significant values (p < 0.05) are shaded in gray.   


Region (Stratum) 
Period of 
Analysis 


Annual 
Rate of 


Change (%) 


95% Conf. Limits 
Adjusted 


R2 
P-


value Lower Upper 


Puget Sound (all strata) 2012-2021 -12.6 -21.1 -3.2 0.520 0.017 


Admiralty Inlet (S2) 2012-2021 -25.8 -46.3 2.7 0.316 0.067 


Hood Canal (S3) 2012-2021 -13.8 -21.7 -5.2 0.610 0.008 


Whidbey Basin (S4) 2012-2021 -7.5 -13.6 -1.0 0.444 0.030 


Central Puget Sound (S5) 2012-2021 0.1 -0.7 0.9 0.129 0.781 
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Table 4. September – March marbled murrelet encounter rate (# birds detected/km transect 
length sampled) by PSU. PSUs adjacent to Navy facilities are in bold and highlighted.  
Sampling seasons: (1) Early Fall (mid-September/October), (2) Late Fall (November – mid-
December), (3) Early Winter (January – early February), (4) Spring (mid-February – March). 
Geographic locations of each PSU by stratum can be found in Figure 1. 


Stratum PSU 
Early Fall Fall Winter Spring Average 


2020 2020 2021 2021   


2 


8 0.130 0.472 1.007 0.000 0.402 
9 0.955 0.854 0.057 0.234 0.525 


10 0.085 0.056 0.000 0.513 0.164 
30 0.000 1.681 1.928 3.618 1.807 
31 0.135 0.268 7.787 1.294 2.371 
32 0.480 1.864 0.704 0.059 0.777 
33 0.266 0.000 0.230 0.262 0.190 
41 0.065 0.349 0.192 0.309 0.229 


3 


34 0.030 0.000 0.000 0.000 0.008 
35 0.000 0.085 0.029 0.000 0.029 
36 0.000 0.246 0.000 0.000 0.062 
37 0.055 0.000 0.060 0.000 0.029 
38 0.030 0.094 0.172 0.120 0.104 
39 0.000 0.000 0.114 0.000 0.029 
40 0.000 0.032 0.000 0.061 0.023 


4 


12 0.000 0.186 0.000 0.000 0.047 
13 0.024 0.058 0.120 0.000 0.051 
14 0.000 0.000 0.035 0.000 0.009 
15 0.000 1.248 0.195 0.104 0.387 
16 0.029 0.059 0.231 0.058 0.094 
24 0.000 0.684 0.380 0.000 0.266 
25 0.000 0.851 1.023 0.047 0.480 
26 0.000 0.061 0.000 0.000 0.015 
27 0.000 0.000 0.000 0.000 0.000 
28 0.000 0.000 0.000 0.000 0.000 
29 0.147 0.528 0.496 0.082 0.313 


5 


25 0.000 0.000 0.000 0.000 0.000 
26 0.000 0.000 0.000 0.000 0.000 
27 0.000 0.000 0.000 0.000 0.000 
28 0.000 0.080 0.638 0.041 0.190 
29 0.000 0.000 0.000 0.000 0.000 


900 0.000 0.000 0.000 0.000 0.000 
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Monthly Report 
USDA Wildlife Services – U.S. Navy Interagency Agreement for BASH Assistance 


 
Reporting	Period	 Naval	Installation(s)	 WS	Point	of	Contact	
March 2020 NASWI  


 
 


Potential BASH Issues/ Hazards expected for the upcoming month: 
 
Various duck species continued to congregate in the 23‐barrier ditch and the ditches around the RSL in larger sized flocks this month. USDA determined ducks 
are flying in after dark. All ditches on the airfield are cleared during morning BASH Sweeps. The beaver that was damming water on the R25 approach end was 
removed. USDA will survey for any new sign of additional beavers in the area. Dam removal is underway through Navy Contractor. The removal of this dam will 
help to stop ducks and other waterfowl/wading birds from utilizing this open water area. Swan numbers have dropped off almost completely outside of an 
occasional observance. A few small groups of geese (2‐4) have been observed at various times transiting the airfield at very low altitudes. At this time, there 
does not appear to be any pattern to the movements. Coyote activity and sightings have remained occasional in recent weeks and efforts continue to reduce the 
population. USDA has removed ten coyotes since the beginning of CY 2020, four in March. Shorebird activity has been less this month with only occasional 
occurrences on the RWY 07 end. Raptor trapping efforts continued this month, March appeared to be a heavy migration period for raptors on the airfield, 
especially Red‐tailed Hawks and Northern Harriers. A group of 3‐4 Black‐tailed deer have been observed several times near 23 barrier ditch and the R32 end. 
Efforts are underway to remove these deer sometime in the coming weeks. USDA will notify OPSO before any deer removal work begins. 
 
General Accomplishments and items of interest: 
 
‐Trapped and relocated six Red‐tailed Hawks 
‐Removed Beaver that was flooding R25 lights and creating an aircraft hazard from waterfowl use of the open water 
 
Information/Communication/Training: 
 
‐Assisted with submission of Strike Reports 
‐Reported to ASO found remains of strikes 
 
Hazard Evaluation and Monitoring: 
 
Point Count surveys are conducted at least once a month. These surveys occur at five locations (PAR Site and near the end of each runway). Opportunistic 
surveys while working on the airfield are on ongoing throughout the day. 
 
 


(b) (6)
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Table 1.  Wildlife observed at NASWI airfield during March 2020. 


 


Guild/Species Number Observed Reported Strikes Strikes Causing Damag
Corvids 36
American Crow 26
Common Raven 10


Gulls 65
Glaucous‐Winged Gull 65 1(remains recovered) ?


Mammals 32
Blacktail Deer 18
Coyote 13
Muskrat 1


Raptors 323
American Kestrel 2
Bald Eagle 61
Cooper's Hawk 1
Northern Harrier 70
Peregrine Falcon 1
Rough‐legged Hawk 24
Red‐tailed Hawk 145
Short Eared Owl 3
Turkey Vulture 16


Shorebirds 270
Black‐bellied Plover 150
W. Sandpiper 120


Songbirds 64
American Robin 63
Belted Kingfisher 1


Upland 15
QUAIL 15


Waterfowl 877
Bufflehead 85
Canada Goose 44
Green‐winged Teal 6 1 (found by USDA) ?
Hooded Merganser 31
Mallard 684
Ring‐necked Duck 14
Trumpeter Swan 13


Grand Total 1682 2
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Hazard Mitigation: 
Lethal control of wildlife will occur when all non‐lethal measures prove in effective. 


Table 2. Wildlife dispersed or removed by WS at NASWI, March 2020. 


 


Guild/Species Dispersed Taken Relocated
Corvids
American Crow 24 2
Common Raven 3 1


Gulls
Glaucous‐Winged Gull 62 5


Mammals
Beaver 1
Black‐tail Deer 14
Coyote 5 4
Muskrat 2
Otter 3


Raptors
American Kestrel 2
Bald Eagle 40
Norther Harrier 45
Peregrine Falcon 1
Rough‐legged Hawk 18 1
Red‐tailed Hawk 98 1 6
Short‐eared Owl 1
Turkey Vulture 5


Shorebirds
Black‐bellied Plover 125
W. Sandpiper 120


Songbirds
American Robin 60
Belted Kingfisher 1


Waterfowl
Bufflehead 56 2
Canada Goose 14 1
Green‐Winged Teal 6
Hooded Merganser 26 4
Mallard 621 17
Ring‐necked Duck 13 1


Grand Total 1360 45 6
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Nest and eggs removed/ destroyed by WS to include methods: 
N/A 
Habitat Management: 
N/A 
Needs/Challenges: 
N/A 
General Recommendations: 
Closely monitor migration activity and presence of large species of hazardous wildlife. 
 


Recommendation 
Date 


Recommended 
(dd mm yyyy) 


 
 


Discussedat 
WHWG ? (Y/N) 


State of Recommendation 
(e.g., at NR for permitting, awaiting funding, 


denied, scheduled for date X, etc.)  


Reasons for Status 
(e.g., permit required, can’t be done, 


no money this FY) 
Result 


Long Term           


Short Term           


NOTE: 
The Terminal BASH freezer is for bird remains found on the airfield and runway. The freezer is not be used for the storage of squadron remains or remains 
found off NASWI airfield. If a dead or injured eagle is found outside airfield environment Washington State Department of Wildlife should be contacted 
immediately, at (360)902‐2200. 


(b) (5)
(b) (5)












BASH Meeting
NAS-WI (FY21 2nd Quarter)


USDA-Wildlife Services


Wildlife Biologist


@usda.gov
@navy.mil


Wildlife Specialist


@usda.gov


(b) (6)


(b) (6)
(b) (6)


(b) (6)


(b) (6)


(b) (6)
(b) (6)







Forecasted Wildlife Activity
• Raptors 


• Increase in raptor activity as spring migration begins
• Waterfowl


• Waterfowl numbers have remained high through the winter, 
expected to remain high until summer nesting season


• Shorebirds
• High activity through the winter months


• Songbirds
• Expected uptick in activity as migration begins in the spring


• Deer
• Has remained low, but last year during spring months there 


was increase in activity
• Coyotes-continuous/ongoing







Strikes
FY2021 Q2
Guild # strikes Damage/Cost
Dove/Pigeons 1 $24
Raptor 1 $24
SHOREBIRD 1 $24
Songbird 5 $120
unknown 2 $48
Waterfowl 1 $24
Grand Total 11 $264


• *Damage cost is an estimate only, in the RMI system the cost column shows zeros
for every strike currently from what I can pull out of the system


• Hopefully, the cost is being entered and its computer/system error
• If you have a damaging strike that’s more than the baseline $24 for strike 


submission, please email me the cost until the RMI functions properly 
• Also email me if you have a strike as the new system does not let me see strikes 


that have not been validated and worked through the system(I can’t pull any data 
that is pending review or awaiting strike analysis)


• The WESS data that was supposed to be transferred over by now is still not in the 
system so historical analysis is difficult at best


• We have better strike reporting and 
submission per comm. with Smithsonian Bird 
ID Lab (keep up the good work!)


• I have assisted several squadrons with bird 
strike collection/submission(some of you are
doing great, while others I see there is a
break in the communication chain as to how 
to collect, submit and who to contact)


• Call 360-688-0737 if you have any questions!







Strike Reporting Steps
1.Collect samples with alcohol swabs and place in Ziploc 
bag, then freezer.


2.Notify Squadron ASO of Strike


3.HAZREP all strikes relatively soon after strike (24 hours if 
possible)
•USN Safety Center-All strikes need associated cost even if zero damage
•$24/hour for DoD personnel; $55/hour for contracted maintenance


4.Staple HAZREP to sample bag


5.Mail to Smithsonian Feather Lab-(Official Mail)


Please print this page and give copies to anyone 
who may need to collect or report a bird strike 
(call 360-688-0737 with any questions)







Strikes
HAZREPs lack spatial detail
•Add as much detail as possible, altitude, location 
if able
•Strike data is not very useful to a pilot without spatial 
data
•For strikes occurring within 5 miles of airfield, please 
“HAZREP” as much detail as possible


Species ID is critical for airfield wildlife management,
IF YOU NEED ASSISTANCE PLEASE CONTACT *USDA 
OR ASO*, HELP US HELP YOU!







Incursions October-December 2021


• Majority of incursions were 
Raptor species


• (308 of 435 total incursion 
observations)


• Waterfowl accounted for 2nd most 
incursions (53 of 435 incursions)


• Shorebirds accounted for (35 of 
435 incursions)


• R25 is a hotspot from both 
raptors and waterfowl(mainly 
swans), R07 hotspot is mostly 
shorebird/raptors activity, R14 is 
mostly raptors


*it should be noted this map represents a 
hotspot of incursions and does not factor 
in the number of individuals per incursion 
nor the body size of species (that is data 
is coming soon..)







Incursions (AGL) 
QTR1 FY21 NAS-WI


-Most strikes occur below 500 AGL


-It is important to get above 500 AGL as soon as possible


-Above numbers represent an “incursion” and type of 
animal. They are not the number of individuals observed


Guild 0 1-100ft 101-200ft 201ft + Grand Total
Blackbirds 1 1


Corvids 3 9 3 1 16
Gulls 4 6 2 1 13


Mammals 4 4
Pigeons 1 1
Raptors 25 247 15 21 308


Shorebirds 20 17 37
Waders 2 2


Waterfowl 32 11 10 53
Grand Total 57 314 31 33 435







Waterfowl Activity
(Ducks/Geese)


Mallard


Green-winged Teal


Bufflehead duck


-Waterfowl activity 
increased during 
the fall months 
and continues to 
remain high


-Expect large 
flocks in the area 
until nesting 
season in early 
summer


-Main areas are
Barrier 23 ditch
and RSL ditches


-Incursions of R32 
common *Hotspot map of # of observations, not how many were observed


Oct-Dec 2020







Swans


-First sighted on the airfield October 27th


-this is a few weeks earlier than last year(November 11)


-Historically at times over 100 individuals observed crossing the airfield a day 
(peaking at about 200 individuals)


-Numbers have dwindled but populations remain present on and around the island







2020 Swan Activity 
(hotspot map of observations)


-typical/historical  
flight path/pattern of 
swan daily 
movements


-most flights at dusk


-FSP 2021 is still 
active


-approach end of 
R25 is most at risk 
for strikes as birds 
are headed to the 
bay and nearby 
cornfield







Wading Birds


Great-blue Heron







Wading Birds
(October-December 2020)


• Barrier 23 ditch is the main 
hotspot


• USDA removed 12 Great Blue 
Herons last QTR


• Occasionally observed elsewhere 
on the airfield such as RSL ditches


• Fish in the flowing ditches is the 
main attractant


• Incursion of R32 is common when 
this species is present


• Numbers have dropped of 
significantly since early fall







Shorebirds


Western Sandpiper Black-bellied Plover







Shorebirds
(OCT-DEC 2020)


• Most observations are 
R07/ECHO/GULF/MIKE


• Significant strike hazard


• Difficult to disperse which can 
cause delays in aircraft take-
off/landings


• Shorebird activity increased 
dramatically during the 
fall/winter


• Numbers remain high, 
especially on windy/rainy days


• Groups of 50-300 birds have 
been observed







Columbian Black-tailed Deer


R14


Barrier 23 Ditch
North of R25


OLF Coupeville


• Deer observations on the 
airfield have been much lower 
over the last quarter


• However, during the spring
months in 2020 deer activity 
emerged as a major concern 
and continued through the 
summer


• USDA will closely monitor deer
activity







Coyotes
• Coyote presence on the 


airfield has picked up 
during breeding season 


• Typically found near R32 
and R14 ends where it is 
forested


• USDA continues to remove 
problem animals as they 
are discovered







Eagle Activity October-
December 2020


BALD EAGLES


• Eagle activity increased 
during the fall and continues 
to increase during this 
current quarter


• Majority of eagles are
observed perching at the
transmitters, fir trees just off 
the airfield north of R14 and 
along the beach


• Recently 2-5 birds at a time 
have been observed 
towering at 500+ feet AGL
near midfield


• USDA is working on a
possible solution to harass 
these towering birds







Raptor Species







Raptor Activity (not including eagles)


October-December 2020


• USDA trapped and relocated 
11 raptors during QTR4


• Weather conditions during 
the fall made trapping difficult 
with heavy winds, rain and 
cold temps


• Trapping efforts are ongoing 
to relocate/remove new birds


=trapped location







Habitat ConcernsR25 LIGHTS
-during wet months last year and this year
the road and berms around the R25 lights 
are holding back large amounts of water. 
This is very attractive to waterfowl and 
at least one strike has been recorded 
from ducks in these areas each year. 


-Most recently a Mallard Duck (high 
strike/damage hazard species)


-USDA has observed Mallard ducks using 
these flooded areas multiple times this 
spring


-Drainage installation is highly 
recommended!


Mallard strike on P8







Attractants
• When lids are left open on dumpsters it can attract gulls and crows in search of 


food
Keep Dumpster lids closed!


• Below is a photo from right outside Building 385







Other Topics
-Wildlife Dispersal and Detection Team (WDDT) status? 


Training has been completed for most members, finishing up training for last 
few individuals.


-Use of Pyros? 


WDDT staff has been trained on the use and storage of pyrotechnics. 
Logistics of storing and acquiring pyrotechnics for WDDT use will need to be 
discussed.


(DO NOT PLACE WILDLIFE IN FREEZER WITHOUT INFO!  Data sheets are in the 
binder in the freezer. PLEASE FILL THEM OUT and/or Contact USDA personnel.)


-Wildlife/Security Fence Funding?


-Prescribed Burn in future?


-Other Thoughts/Comments? 
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Forecasted Wildlife Activity
• Raptors 


• Increase in raptor activity as young birds begin to explore new 
areas and migration begins in early fall


• Waterfowl
• Numbers will begin increasing on/around airfield as fall 


progresses
• Shorebirds


• Activity has been occasional in recent months, likely to 
increase in the fall


• Songbirds
• Large numbers observed throughout the summer should begin 


to dwindle as migration begins in the next few months
• Deer


• Continued presence on the airfield and an increase in activity 
as the rut picks up later in the fall


• Coyotes-continuous/ongoing







StrikesReported 2020 Strikes 
JAN-AUG


GUILD


Number of 
Strikes by 
Guild DAMAGE/COST


BAT 1 $24
CORVID 1 $0
Dove/Pigeons 2 $11,024
Gull 1 $24
MAMMAL 1 $7,761
Raptor 4 $288
Songbird 25 $600
UNKNOWN 25 $600
Waterfowl 1 $0
Grand Total 61 $20,321


• A peak in strikes for both June 2019 and 2020
• Strike reporting is GETTING BETTER and the 


percentage of species identification increased from 32% 
of strikes in 2019 identified to guild/species for the 
summer months to 60% of species identified in 2020


• Some of the unknowns may still be awaiting results 
from Smithsonian, so the percentage is likely higher


*Your efforts in submitting samples is greatly 
appreciated!*







Strikes
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Strikes May-December 2019


• In 2019 strikes decreased 
as fall progressed


• However, fall is when 
bigger groups of birds 
and bigger species such 
as swans, geese, ducks 
and cormorants will be 
flying in the area







Strike Reporting Steps
1.Collect samples with alcohol swabs and place in Ziploc 
bag, then freezer.


2.Notify Squadron ASO of Strike


3.HAZREP all strikes relatively soon after strike (24 hours if 
possible)
•USN Safety Center-All strikes need associated cost even if zero damage
•$24/hour for DoD personnel; $55/hour for contracted maintenance


4.Staple HAZREP to sample bag


5.Mail to Smithsonian Feather Lab


Please print this page and give copies 
to anyone who may need to collect or 
report a bird strike







Strikes
HAZREPs lack spatial detail
•Add as much detail as possible, altitude, location 
if able
•Strike data is not very useful to a pilot without spatial 
data
•For strikes occurring within 5 miles of airfield, please 
“HAZREP” as much detail as possible


Species ID is critical for airfield wildlife management,
IF YOU NEED ASSISTANCE PLEASE CONTACT *USDA 
OR ASO*, HELP US HELP YOU!







Incursions April-June 2020


• Majority of incursions were 
Raptor species


• (201 of 283 total incursion 
observations)


• Forested areas near midfield 
and along the north/east sides 
of R14 and R25 is where the 
majority of species are coming 
from that incur the runways on 
the airfield


• these trees provide great 
perch habitat for raptors


*it should be noted this map 
represents incursion hotspot areas 
and does not factor in the number of 
individuals per incursion observation 
nor the body size of species







Incursions (AGL)


-Most strikes occur below 500 AGL


-It is important to get above 500 AGL as soon as possible


-Above numbers represent an “incursion” and type of 
animal. They are not the number of individuals observed


AGL Corvids Gulls Mammals Pigeons Raptors Shorebirds Songbirds Waders Waterfowl Grand Total
<-10ft 2 2
0 3 7 1 2 3 1 17
1-100ft 11 4 1 157 19 1 11 204
101-200ft 1 4 27 5 37
201ft + 1 15 7 23
Grand Total 15 9 8 1 201 3 20 1 25 283







3rd Qtr. Totals
(April-June 2020)


GUILD Eggs/Nest Removed Dispersed Removed Relocated Grand Total


Blackbirds 139 1 140


Corvids 113 5 118


Gulls 27 27


Mammals 41 16 57


NA 0


Pigeons 17 17


Raptors 3 575 13 12 603


Shorebirds 3 276 279


Songbirds 86 86


Upland 0


Waders 1 1


Waterfowl 1 295 47 343


Grand Total 7 1570 82 12 1671







Waterfowl Activity
(Ducks/Geese)


Canada Goose
Mallard


Green-winged Teal Bufflehead duck







-Waterfowl activity has remained 
low throughout the summer 


(126 observations)


-Expect numbers to increase in 
early fall as migration begins


Waterfowl Observations April-June 2020







Shorebirds


Western Sandpiper


Black-bellied Plover







• Shorebirds 
activity has 
been low 
throughout the 
summer


• Expect activity 
to increase as 
fall progresses


Shorebirds April-June 2020







Columbian Black-tailed Deer
R14


Barrier 23 Ditch


North of R25


OLF Coupeville







Deer Observations April-June OLF Coupeville 
(4 deer/3 Observations 


during 3 visits)
Ault Field


(36 deer/23 Observations over 3 months)


=Deer 
observations


=Deer sign 
observation







Columbian Black-tailed Deer


• USDA observed 40, harassed 20 and 
removed 7 deer between April 1-June 30


• Deer continue to show a presence on the 
airfield


• Without a proper fence on the airfield, deer 
activity will continue


• USDA continues to harass all deer 
observed and is awaiting a possible permit 
to remove additional deer







Coyotes April-June


• Coyote presence 
on the airfield 
remains common


• Typically found 
near R32 and R14 
ends where it is 
forested


• USDA continues to 
remove problem 
animals as they 
are discovered







• 257 observations during QTR3 up 
from 83 observations during QTR2


• Nesting site near the airfield (seen 
as the blue dot) contributed to 
numerous incursions of R14 as 
adults routinely would fly across to 
perch on the beach looking for fish


• Nesting season has ended but 
eagle observations still occur 
several times a week


Eagle Activity April-June







Raptor Species







Perch areas


Movement areas


Raptor Activity (not including eagles)


• USDA trapped and relocated 12 
raptors during QTR3 and have 
trapped and relocated 21 raptors so 
far in QTR4


• Expect raptor numbers on the 
airfield to keep increasing as young 
have begun flying and migrants 
cross through airspace during the 
fall migration season







Other Topics


-Wildlife Dispersal and Detection Team (WDDT) status?
-Use of Pyros?


-Protocol for reporting and placing “FOUND” wildlife in freezer 
(For Airfield Staff only)
(DO NOT PLACE WILDLIFE IN FREEZER WITHOUT INFO!  Data sheets are in the 
binder in the freezer. PLEASE FILL THEM OUT.)


-Wildlife/Security Fence Funding?


-Prescribed Burn in future?


-Other Thoughts/Comments? 
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Species Month Location Method Species Species Species Species Species Eggs Eggs


(Common 
Name)


Taken (County) of Take Killed Relocated Freed Dispersed T.O.C. Destroyed Relocated


2020 WHIDBEY NAS EAGLES, BALD MAR ISLAND PYROTECHNICS, 15MM 2


2020 WHIDBEY NAS EAGLES, BALD APR ISLAND PYROTECHNICS, 15MM 5


2020 WHIDBEY NAS EAGLES, BALD APR ISLAND VEHICLES (ALL) 1


19-24 NASWI EAGLE EAGLES, BALD JUN ISLAND PYROTECHNICS, 15MM 22


19-24 NASWI EAGLE EAGLES, BALD JUN ISLAND VEHICLES (ALL) 6


19-24 NASWI EAGLE EAGLES, BALD JUL ISLAND PYROTECHNICS, 15MM 13


19-24 NASWI EAGLE EAGLES, BALD JUL ISLAND VEHICLES (ALL) 5


19-24 NASWI EAGLE EAGLES, BALD AUG ISLAND PYROTECHNICS, 15MM 9


19-24 NASWI EAGLE EAGLES, BALD AUG ISLAND VEHICLES (ALL) 2


19-24 NASWI EAGLE EAGLES, BALD SEP ISLAND PYROTECHNICS, 15MM 4


19-24 NASWI EAGLE EAGLES, BALD OCT ISLAND PYROTECHNICS, 15MM 8


19-24 NASWI EAGLE EAGLES, BALD OCT ISLAND VEHICLES (ALL) 1


19-24 NASWI EAGLE EAGLES, BALD NOV ISLAND PYROTECHNICS, 15MM 14


19-24 NASWI EAGLE EAGLES, BALD NOV ISLAND VEHICLES (ALL) 7


19-24 NASWI EAGLE EAGLES, BALD DEC ISLAND PYROTECHNICS, 15MM 29


19-24 NASWI EAGLE EAGLES, BALD DEC ISLAND VEHICLES (ALL) 2


19-24 NASWI EAGLE 130


Permit#


EAGLES, BALD


NASWI EAGLE DEPREDATION PERMIT 2020 NUMBERS







Nests Nests Final


Destroyed Relocated Disposition







